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(57) Abstract: The invention relates to novel sulfonic acid derivatives of hydroxamic acids or pharmacologically acceptable salts 
thereof, more specifically, sulfonic acid derivatives of hydroxamic acids useful as lipopolysaccharide (LPS) inhibitors or pharma- 
cologically acceptable salts thereof. Further, the invention also relates to novel intermediates useful in the synthesis of the sulfonic 
acid derivatives of hydroxamic acids. 
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mmm 

5 tmfrm 

^tL^.^{3M^^o ICHiCIl U^#M^ (LPS) CDjPWJfcbTWffl^ 

10 r»^fcStl.o 

if fltMf 

BSllfi«£J±s o ±M&0Z&fcB^mm (septic systemic inflammatory 

response syndrome) h^M^ti [Bone RC:Ann. Intern. Med. 115,457(1991)] s 

f*^I{3#^t-T ^. U (LPS. lipopolysaccharide) ©£^Ms £ 

flS*#!l8fcU TNFa (tumour necrosis factor a) ^tsbbTZMM^J 
20 (IL-L IL-6 S I L-8&£0 £jg££« 0 Z(D&ote#m 

f£1M Yts^i ><DM)l&Lfc±m±, mm^mmWm (multiple organ 
dysfunction syndrome : MOD S) §§I^^1U £#;£?Ek:S5> L®>Z>Zb% 

3 DK#£>s 34,1501(1998)] o bfrb&ft^ 

9 8 O^^^)^«hbTM / J>bTV^v^eli:^^^)0^e)^J:^ 
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f a nr^tt t n f a £ n i l - 1 ^mmmtmift ¥(Dmm& 

5 108(1998) ] o >fv Yht£Z>mm$.VJ bA-f ^fti^-r^fi^ 

?>s®s & % mm(Dm&mx&tii££mmiz&mx& & tm^. ^nx^ 

o 

10 m^m^^M^tix^^tm^^fi^ iizmmm^, b*to^«ioo:667- 

673(1999), ^#1U^ N B*^4^#*llil00:674-678(1999)] 0 
*M4«Sg£;ftT^£&©© tfm—Mbs ICUtCCU, 197(1999)] N «Tf^ 

^ti^ft FD^-9-AItil##:(^ MMP (matrix metal loproteinase) PI* 
20 -fX #{-TNFa©^«^ffl^*'r^ i fe©^<#^tlTV^^o 

0 9 4/1 0 9 9 0^) s ¥mWmm^^-oX^f3i\^o t |»D*t 

Asen^d J: a ^ > h* h y (lps) wMf^ffl fck ft:f 

fWbiir«il#fcir 3 C ft: ft £ o 
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10 



5 ns^LPSjwffiKf^Mswrsiiii^Bmu 



(1) 5* (I) 



O R z O 

xo M N / 



R' 



R' O 




--- I 



Y-(CH 2 ) n S0 3 H 



15 df-;K t;i/^;v^^-t;i/^;k 7'J-;v7;vwtT;v^;K 7^;w^Kt 
;i/^r;K t;i/^t^;k £fcfc*- (ch 2 ) X -A Clt* i~4©^m*KD»c 

T*&tK Afcfc» (a) iiJg^tiot^U (b) 



20 S&ttpj^TOIftlWS^fcHU ^Vi^oTglil^tU (d) 
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Y&Os NR 7 (R 7 &R 2 tl^H) , *fcl±S*^U 
n£ 1 — 6 ©^Ttl2KQ^t£^U 

R 3 HalcE ;\n^> (7^ s MM, 3^m) ^ zfcSSSk h 'J 7;i/tn 
5 ^r^s -I>d, t^a Tvvn^x tswi/^-x 

m^e-t ;k it7/^/v7 ^ ; s ^ y bs 

R 4 iiOR 8 (R 8 fcfokfUs «T;i/^r;K TU— ;K atD7'J-;K T'J- 



20 



P7'J-;pmi^ito ) s i^fc&NR 1 0 R 1 1 [R 1 



io ;k 7'J-;v7;v^k 



D7'J — ;k 



(2) r 3 ^^-e^^jttB (i) ©t FD^Amm^;^>mii#^*fc{± 



(3) R 4 MHCH 3 Sfc{iNHC 6 H 5 -£&3±f3 (1) Sfcfci: (2) ©b 

(4) ^(11) 



xo. 




so 3 H 



--- II 



25 [^Pk Xtt2K5R*feti7k^ScD«S^^U 
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3vk r;i/^r;i/^^-T;mrM 7 | J-^7^;^7^;k 7^;i/>f^ ft 
;i/^r;K t;i/>t-;k fifefc*- (ch 2 ) x -a cittl~4©^m;fr©S8K 

TifctK Afck (a) iil^fciotl^U (b) 8*£&f«lg;?£H&L 

< i: & i aoie^^f lt wr * «t < s ( c ) M^s^^fcP^-r^-^ 

■&T%1b\ Sfeii 1 J^C^jRSWS^fcHU tt7Jl/^JV^ b < fcfc*-=*y fc: 
10 b < i±:7 J;oTflH&*ftTVvt *> Ja> 5 £fc{±6M3g^gJit^n3g£ 

R 2 i±7K^s t;v=^;k t y — ;i/T;i/^;k ^d7'J- ;pt;v^;k ^ut 

15 iyaa««*nTv^T*>«k<s 

R 6 (*7jc*s M7;^;k 7>j-;k ^tU7'J-;k 7'J-;i/7;v^k ^ 
buIB© 7 U —jvtjd/^-m D7'J — ;i/t;i/^-;k ^ P7U — jvtjv^ 

20 ^TVl/^K ^tD7'J-^7M;K 7'J-;i^t7M^ 7U-;v 

(5) R 1 2 7b^>^;v-e&£±i3 (4) ©fc KP^r"9-AB^^;i/*>IHBNW*: 
25 $&tt*©SSffi^±l^£ftSjfi N 

(6) R 6 #zk3ltt?&S±fB (4) %tz.\± (5) ©t KDmiS^^*>i 

(7) R 1 M^-;VT»fe£±f3 (1) ~ (6) ©t^ohHn 
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(8) R 2 hH V 73- ±m (1) ~ (7) ©ivTftfrcDfc Yu^J^m. 

(9) 5-^^;i/-3 (R) - [l (S) -^f;i/*;w^;v-2- (4-^ 

5-^^;i/-3 (R) - {l (S) -^;i/#;w\^-f;i/-2- [4- (2-^ 

if;i/*;wtf^;^} -2 (R£fc&S) -:7^;m > 

5-p<^;i/-3 (R) - {l (S) - * f-ji/jvw^j »/- 2 - [4- (3-^ 
5-^;v-3 (R) - {l (s) -^;i/#;wvE-f;i/-2- [4- (4-* 
15 5-^<^;i/-3 (R) - {l (S) -^;^;w^-r;i/-2- [4- (5-^ 

i 

5-^;v-3 (R) - [1 (S) -^^;v^;w^^;v-2- 
h^yy^-jv) ^;v±?;w^^;i/] -2 (R£fcJ±S) - (2-^:7^;^ 
20 ^) ^ytFam^s 

5-^;i/-3 (R) - {l (s) -^;i/#;w\*^f;i/-2- [4- (2-^ 
;i/*^h^» o^i/^w^-f M -2 (Racists) - (2-^- 

^ ytFn =^it a^ 

5-p<^;i/-3 (R) - {l (S) -^;i/*;w*E>r;i/--2- [4- (3-^ 
25 ;i/^7n#^^» 7i^] ^;i/#;w^-f;i/} -2 (R^fc&S) - (2- 

± 7 ^J]y) J t J* n 3^ A^ s 

5-^^;v-3 (R) - {1 (S) -^^-;i/^;w^^;i/-2- [4- (4-7. 

7^-)V\ a^;i/#;w^^;i/} -2 (R£fc&S) - (2-^ 



6 



WO 02/06214 



PCT/JP01/06275 



5-pWi/-3 (R) - {l (S) -^^;v^;w^-r;i/-2- [4- (5-7 

;i/zf^>h=^» 7zl—)V\ ^JltVW^JJl} -2 (RtfcttS) - (2- 

5-pWI/-3 (R) - {1 (S) -7^-)]/fi)W^j)l-2- [4- (3- 
5 xjl/*7D*-3r^» 7x^] ^;i/^;w^^;v} -2 (R^fe^S) 

5-^;i/-3 (R) - [2-7^^;i/-i (S) - (^;i/*p<^;^;w^-r 

Kn^Al?, 

10 5-^;i/-3 (R) - [2-7x-jv-i (S) - (2-x;v*^;i/^;w^ 

5-^;i/-3 (R) - [2-^^n;i/-i (s) - ( 3 -x;v*:t°d 
;^-f;i/) jx^;i/#;w^-f;i/] -2 (R£fcfc£S) -7^;w ^ M^;w\3r 
15 Ity t Fndf-itA^ 

5-^;i/-3 (R) - [2-^3i-;i/-l (S) - (4 -XJVfc7?-)lt)JW^ 

^E^jv) ^;i/*;w^^;v] -2 (RSfeliS) -7W^ 

5-p<^;i/-3 (R) - [2-7i^-i (s) - (5-^;i/^>^;i/*;i/ 
20 ^;v^;w^-r;i/] -2 (R^fc&S) -?^;w $. M^M/^ 

5-^^;v-2 (R^fc&s) - ( 2 - ^- 7 ^;i/^< -3 (R) - [2-7 
3l-)v- i (s) - (x;i/*^<^;i/^;w^-r;v) ^-y- 

25 5 -^^;V-2 (RSifc&S) - {2-±y^^^)V) -3 (R) - [2-7 

3in;p-i (s) - (2 -^;i/^5 L ;i/^;w^-r;i/) ^;i/^;w^>f;i/] ^ 

5-pWl/-2 (R^fciiS) - ( 2 - j~ 7 -3 (R) - [2-7 

ai— l (s) - (3 -XJ^yuKjl/i^jvn^ jv) ^jviuw^^jV] 
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5-^^;i/-2 (R£fcfc£S) - (2-^-^^;v^^;v) -3 (r) — 12-y 
i (s) - (4-^;v*^;i/*;w^^;i/) x^^jw^^] -\ 

5 5-^;]/- 2 (RSfeiiS) - (2-^-^^;M^;i/) -3 (R) - 12-7 

5-pWl/-3 (R) - [2-7i-jl/-l (S) - (4-»7i^V*Jl/ 

i^;i/*;w^-f;i/] -2 (R^feiiS) -7^;w$ 

(10) 5* (III) 



20 R 1 3 t± 




WO 02/06214 PCT/JPOl/06275 

;K at P 7 'J - jl/-7/V 7/^;K ArP7'J-;V^t7M;K T 

y&jij* ftji^jw t;i/^t-;k - (ch 2 ) x -a Ciiii~4©v^-rn 

fr©g£SrC&!K A& s (a) ^Jl^(3j;oTM^rU (b) i^^M^^ 
fi^'Pti. < £ & 1 a©M?£^f b WT & J; < , ( c ) M^^M^tl^g 

10 4) b < » 7 3i — ;i/ 1: J: o T g$|£ tiT V ^ X & & v n 5 * fc fcfc 6 

9-nm%mTo ) Sfeli-COOR 1 4 (R 1 4 fcfakJfc T;i/^r;K TV —JIT 

j]/*rM p 7 y -/i/r;i/^$ fear y -^S3ito ) &**-ra\ 



15 £»£s CH 2 

r 2 (*7K^n tvi^k t y — ;pt;i/=^;k ^ d t y — ;i/7*;i/^;k ^07 

;i/^r;K TJl^r)VTJV^rJV^fci±T V U 

Y&O, NR 7 (R 7 &R 2 a^H) s SfcttSS^U 
nte: 1 ~ 6 ©l^^CD^C^ U 

.20 r 3 i±7m, ad^> (7^1, mm, svm) s 7m&, h u 7;^n 

/^^f;K {8MT)V3r;]/T ^ y N «mji/7$;s^u 

R 4 &OR 8 (R 8 fcfczfcik fg$fcT;i/3r;k 7'J-/K ^tD7'J-;K 7'J- 
;i/T;P^r;K ^r07'J- J1/TjV*)]/&&fa ) s ^fc&NR 1 0 R 1 1 (R 1 

;k 7U-;i/7/v^K ^D7'j- ;k ^rP7y-;i/7MM&Ht7y- 

nx^x&^^T2m%Bj&Lx&£^ 0 ) ] xmgti%ih-€m&tz 
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(li)^(iv) 




10 R 1 3 fck 



15 ^ F7;^;k r;i/^r— ;k - (CH, ) a -A Clfc£l~4©ivf*i 

r 

i*a$mxibX> Afck (a) SSi^ioti^U (b) ^g^iHIC^ 
tlWKbftiV^fifcBfc^fe&a^DjR^hb^ Sifts I^feckOTtMfr&SJi 

'j>& < ^ * i a©®^*^ lt i vt $ £ < s (c) wm&mmmttmm 

W^)l<ii7jr;K:J;oT gm^ tlT V > T * J; V > 5 3; fc fc* 6 MJJt^St ^ 
^DSH^^-To } ffeii-COOR 1 4 (R 1 4 fcfokik t;WK 7'J-;i/7 
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i$-mm-&-r:&z>m<&s ch 2 

10 rD7'J — )V7* )\/%:7F, Ln 

ti & b-£r#j s fc & * (Dim&±sFm ^ n a ais 

(12) ±13 (1) - (9) cDV^-rn^Ot Fn^AS^;v*>g?S§#ft;i; 

15 jftfek *5ctt>* 

(13) ±13 (1) ~ (9) CDV^-rti^©b Fn^A^^;i/^>^i§#f*S 

20 ffllfiW tp g fix V ^ I B-f o V vT &TF izWmT % „ 

R 1 s R 2 ^ R\ R 7 s R\ R 13 *?cfctKR 14 ^(^a r^;v^;i/j fc&s 

i~io ©jfiii^s tz&ftmK<Dy)V3r)n?& t) s fli&fcf * 

;K n - b°;K -f V hVK n - -f V 7^;k sec- 7^;k 

tert-7>JK n-^>5S>k -fV^M n-^S^k n-tirt??- 
25 ;K n - t>ti& 0 

R\ R\ R\ R 10 *m ll l:*fc)-* r^^v^vj fcfc^ j^^l- 

6cDifi^Sfe^iK>K©T;v^;vT$>l3> mfc&'Wk ^;k n-7nk" 

;K -fV7D fcVk n - r/^;k -Y V sec- tert-^ 
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R 2 s R 6 s R 7 N R 8 N R's R 10 N R'^m 14 ^ r 7'J- 

&fcfc4-;i/ h^bfc-j^cDftT 8~i o MoBifB 1 * W b'j>& < t 
-tv^tv"u;k t:^y;K l, 2, 3-Hj:rv*u;k l, 2, 4-hjt 

15 \/i;;k 5^h^^U;K 1, 3, 4-^t^TV/U;k 1, 2, 4-^-9-^ 
tVU;k l, 3, 4-^:p^Wj;k l, 2, 4-^7-^t^u;k b°U^ 

;K t:^-;K t.'^~;k t°>M^-;k b°U^-;K 1, 2, 4-hUT 
;k 1, 2, 3-hUT^-;K 1, 3, 5-hUT^-;k 1, 2, 5- 
ar^r^T^— ;k 1,2, 6 ^> 

y;k -f>py;k ^>^Vu;k -rv^'j/k 3v;;k 793*?=- ;k ^ 

y^-y-i;-;K 3r7^U-;k ^>7'J-jk ^Wa^^— ;i^*s^tf & 
i^n^ntVk S/puttM ^>^d^>^K ^n^i^k 
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7>j;k 3-^-;k 5 -^^;i/^Pff &ti&o 

Rl T?2 "D 6 pV T>8 T?9 T?10 *pl! T? 1 3 -fc? V* 

sJXnJXsJXsJXsJXsJX \ IX s JX <0 ck 

1 -J-7^)\s*^)W 2-±7 2- ( 1 -±73-)V) 2- 
(2-j-7^Jl) x.^;K 3- (l-^-7^;V) :7°nfc.VK 3- (2-^-7^- 

Rl T?2 D6 pT p8 p9 T?l° Dl 1 D 1 3 I- 

;k 2 - 1: y 3-kij^^ s 4 - 1° y *-;k 2-3^ 

-;p^^;k 2- (2-h°u^)^;k 2- (3-t°y^;i/) 2- 
20 ( 4 - f U 3 - ( 2 - t: n y ;v) :/n tvi/^W o 

25 * n - -f v sec- y^iv?- 

t e r t - 7^)V^* ^-Jimtmif ZtlZo 

J:5fe7'J-;W7M;i/tbt(i:, Mx.«\ 7j-W^f;k 1-^:7 
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5 tnij;i/W^;K 2-K'jy;w-t^^M 3 - 1: y i?;^^ 4- 

i7;v^;Vj 2:^Tft«o £©cfc5&Ty — ;P7;i/^;^t7;i/^;i/hbt 

7'J- ;i/T;i/=^;i/fiPi±±i3 KtD7'J- jvtjv^Vj hmw-£&*)s 
;i^;vg|$y:±fS r«r;v^r;vj i:©BftT?fe% 0 ^cDct5^rD7'J-;v7;v 

20 R 1 3 fc*5(t^- (CH 2 ) ! -Afc&ft&Aii, g&M^T?*^ 



14 



WO 02/06214 



PCT/JPOl/06275 




5 

Q' {i-CO- -CH 2 -s -CH mWi.T)l3r)l) -C 

10 Jl/) 2 - -NH- -N («T;i/Jr;V) -£fc«-0-£gtU *5cfctF 

T' fcfc-0— s -NH-tfcli-N (i%mcr)\s*)V) -^m.To ] 

. l-fc.'P>J^-;k 1, 2-^^^;i/-3, 5-^^-^rV-l, 

2, 4- b U7VU^>-4 — r;K 3-^^;V- 2 5 

15 ^vu^-;k 3, 4, 4-hU^^;V-2, 5-^v-i-^^^;.'j^ 

-;K 2-^^-;i/-3, 5-^^-^rV-l, 2, 4-^t^TV"y i^>-4- 
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v -3-7ir;i/-lH^y U 5>— ;fcfe «fct5 2 , 6 - V fc°^ y 
^y^*s^*b<s ^ (i i) ifcitf (i i i) (DM, Wfcl, 2 
3, 2 3 4 - b Vr\?V*»-4-JM 3-^;i/-2, 

5 1— Y $*V«J fcti 3, 4, 4- h V , 5- 

^■;K 7U-;v^7;i/+;k 7'j-;i/7;i/#;W7MM atp?'J-^ 

10 fct 0!l£fc£s ad^> (7v3Rs HlUs 3^m) s 7jci^ "ho, 

y— ;i/r;i/^;k ArD7'J-;W7;^;K 7'J-;W7;v^;k 7V- 

15 ;k 7>;- ;i/T;i/^;k #;i/tf^>;k -cooR a CR a ^SMT;i/^;K 
A fSimjV7^A ^MWWi/T ^ a >rr—VJ^ tFn^i/ 

25 i©i9^7M;^thull 08*.«x p<^;i/^s ^;i/^ s n-/n 
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) ^ (ituf3 ^ letfi) ^ atPTU-JP ( Hut B ^ IsPSt) s -COOR a 

^ T^;i/^«-COR a T^ti^aT^!9s R a «fuia^l^fT:&3o 
20 R 1 2 ttit^^^fe{i^^©o;-T^y@t©#ffi*htts H 2 N-C 
H (R) -CO O ®SRT"I) 
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(a-7$. S- 1 -i-7^J\sWM) s 2~i~y^)\y (ce-TS. J - 2 -j-7 
^-)Vy ai-)}/-r5> — » . a, a-if^^-JVsOi?)]/ (j3, (3- 

K n^rS/Xtt t e r t -^;K ^>^;K h5t Fn tf^n;i/:c— 5" 

o 

20 Xtcfefr* r 7 jc^*cD^^j atfc ma 7'J-;i/7;i/^;K 7U — 

;K ^rD7U — ;k ^ U ^ (09*. fc£s h U ^ ^;v^> U ;K t e r t - 

e>ti^o Si7'J-;i/7;v^K 7'J- ^«tifATD7>J- ;v 

fcis 0>Rfck 7\D>f> (7>^i, jgsk H3K S 3^) s zKS3£s "hn, 

X t^rVs 7i-;k t v — ^tvv^k #;i^=^>;k -cooR a CR a 
i±fil7;v^;K 7 U -;P7jv^vt feli7 'J -;^^to 3 * 
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iShbTfc S>U;K 2-rh7bFnt7-M ^>^;i^>Wf; bi^ 
Zfc:^5 ryjv*u>j tits $t$mi~5(D*^]/>M*7rsU MfL&X 

mA*mu m?Li£i, 2-, 1, 3-$>&v^i, ^^-i^^w^n 

-2) o 

Z r^-^^i^>j hits -Cj 0 H 6 -Tf^na 2ffi©55 ! S(SiSMb 

10 7K^*^U 2-, 1, 4-s 1, 5-, 2, 5-, &3^fc*2, 

BUfiBZfc^^^^^^lx^ct^^^l/V^ $UU;& AD^"> Chilis 

3<^St) s tK«s -hn N ^>7y N h'j7MD^^K ^SjRT 

15 ll@W±©gma(3j;J9gm^ti-cv^T*)J:v>o 

2) o 

s£ (I) js«kv (II) Tf^&*i5fc KD^A^R^;i/*>KB#fltfeJ:tK 

5$ (III) (IV) T-a^n^Yb^/^feii^tL&Ol^l^-hrF^tl 

% z. t ^ mm* * * m± sfc&imo^mz x x> ^%mmm^m 

VTT.^ U3r-?—M-&®}£ bTs * b < W-O^TXrl/^Y-i: bT#£T 
fck ^ (polymorphism) £*vr £ h #7? ^ — J; t>^< ©S^H'ffi^ 
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& (hi) (iv) rm^fi^t^(Dmm^±mn^fi^thx 

>^E^ t> AiM* ^i&X ( h U o^VT 3: X ^E;i/* U X h 0 ^ U S> X h'Jx 
^ ^ia-7^il (T^-X 7xr:jV77-X fc^^X U^X r* 

^x>i, ?n>|, 

& (i) *5J:t>* (ii) T5^tiat. Kn^-9-A@t^x;v^>itii#^ 

(hi) (iv) .i?mgn%4h^<z)i&£L^mmtvxi±, m 



5S: (i) 43«fcr/f (ii) T^ti^t FD^itA^x;i/^>^#^Sfe{* 

^©»^±|^^tl^m©»*bV^«hbT^ 5$ (I) (II) (3 

25 :fclvts R 1 * 5 7^;w ^ ^f;,vc$at Fn^Af^X^Vft^ffci; 

fct± j e<z)iiea^±8 ! ips^*i*ffis ^ (i) 43 j;^ (id fcfeivrs r 2 #>f v 

^±f^S^nattU 5* (I) R 4 ^NH CH 3 ^feliNHC 6 H 5 T*$) 
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^JtfF^ti&JMs S (II) fc&lvts R 6 ^7K^t?$)^ti FD^AStm^ 
2 S 10, lis 13 s 14s 15s 17s 19s 2 1s 2 2cD^b^#J«*b 

10 =ia (I) ^TK^ti^b KP^AM^x;i/^>E^^coMi^^ 




--- I 

Y-(CH 2 ) n S0 3 H 
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X|l l 



Ig2 




[5*^ nt±l3&»&6©Sfflfe*^U R 9 '&R 9 (fiU 7j<^»<) 

5 "C&tK R\ R\ R\ R\ X&&TfiY&ma£m&re&Zo ] 

(i) sfei±^0iffl±s'i : §$n«nis %)istf>m (vii) ^ji^^bT^ 

(viii) %m^Ts ^7°?- v&mte&ttz c^mmm mx. 

io frfbi^j (via) hu >^i§##: (Va) bT*;v^>is§##: 

(Ilia) 'N0||§gtllt^ £ £ 3 «, 
g (VII) fcfcfclft (#St¥ 6-5 0 6 44 5^fg s #IS¥4 - 3 5 2 7 5 7 
#!S¥7 - 1 5 7 4 7 O^Mfts #it¥4 - 5 0 2 0 0 8^£M, #|g 
¥6-6 5 1 9 6^£#Rs WO 9 6/3 3 9 6 8-^0J$ffl#, WO 9 4/2 162 
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5 -^mrnmrn) mmoxk-emx & & t\ $ttz\±ztit> <d$mizm~3\, \xmmo^ 
T^smmm (viii) & s m^mmT^mzx^mm.T^^ 

l (vii) ^r^sfajtf* (viii) 

tc<fc!K 4««4bi^$J (Via) £f»T&x*lT-&&o 

io nm l - 1 ) $i^ftfek$teffl^fc;fr& 

^©;r^>i«#£Ts (VII) t^nn»v^/vM^ 

-fcbfe^s T^y^fr (VIII) WT^&o 

^^h^t^n^^> (thf) s mk^^-vy, mm^M n, n-v 

15 ^^-J^Jl^TS. F (DMF) ^©^7°D h>&«£TO^tk -1 5°C~^ 
UXfroZbi$X%% 0 
X@l-2) ^«3£fflV^;£3£ 

*;v^>^ (vii) §Mb^-^tf-U;v^>^v^Mb^-;i/^M^-y:^^ 

ti^o ^mmt^ (via) » N m%titzm.Mhm%: v u^^vt;- >$>3^ 

tit: U >^©t ^ >IS#STt7^ y lift (VIII) bBim^&Z - ^ 
25 iniftT^ff -5 £ i: ^ & o 

xm-3) DCC-HOBtS (*^7'J>^) £J3V^c?j& 

^f*fb-£rtJ (V I a) h u^;vt^ >&3W£JV-^^^e;v*U > 

^©T5.>-^#ftTs (VII) *5J;tKT^7M#^ (VIII) 

fcs ^MbhXl, 3-^->^D^^;i/*;i/^-f ^ F (DCC) 
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-tKD^>^;bij7^/-;i/ (HOBt) *fci±3-bKD^*/-3, 4- 
h*P-4-^V- 1, 2, 3-^>v>U7^> (HOOBt) Mfitt 

1, 3-^V7"PtMM^ 3. K (DIPCI) „ 1 -^)]y- 3 
5 - (3-^f;i/7^7DWV) *;v^>f ^.K^^S (WSCI -HC1) 

p<^-;i/T^y) ***-i>a (bopis^) f»«i^-e§8o 

thf, aim.* ^ b x s^x.^;k dmf, b u ^ >wr/n h 

(vii) J:^>^7MD7 ^y— ^mo^y^-J— ;viPMfc&3 
^£>tu ^umTotag-e^tb^o ^^fbi^j (via) tt N tf^tiferS'ffi 

v^nsT^>&z>^i±N-* v >mtmf t>n% 0 mmt thf, 
x)ift>mmnm (va) & s ^^u^Aafe^^^Mg-fe^^A^©^^ 

S#STs Qtfflfoib&ya (via) ^/ND7 > ;i'^>x;i/^>^^VN^;i/h> 

x@3{i^;i/^>If^#: (Va) £>£>;*;i^>i?8§#!* (Ilia) iz^m 
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«X®T-&3o mil R 9 ' ifit e r t -??-)\sM<D&o l^T^*T^§ 

;*;i^>fl^#* (Va) &±^b7X3{ls &3WAh 'J 7;i/^n 
M^MJ5&^^^.eiJ:^J;t),.^;i/*>^##: (I I I a) ^^1"^^^^ 

5 >^b s fflv^tu mMUfcDUm^f oZ.hi$-X:%Z>o 
x*g4 

x@4^x;i'*>^ii^#: (iiia) fc$/y;i/ ( h i;^^;v->u;k ter 

t - y^)W^ 5M/^> U ;K tert- 7fJV^7i^> y , tert 

10 P^<>^;K 2-rh7tb'nb , 7^ (Chem. Pharm. Bull. Jpn. 23, 167, 
1975) Sm-ZUm^ntzs $.§V^»I©tFn^>;i/7^> (XONH 2 ; 

X&itufBi^Si) ^Mf^tt Fn^«^;v^«i#: (I) tilt 

p^;i/T^>£ffli^*ii^ fcmmzmm^m&onmmm* ct. w. 

15 Greene et. al., PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, 2 nd ed., (JOHN 
WILEY & SONS, Inc.)] £ J; t> ^mum&% mk? 3 £ h *ST £ & o 
XJV*>8ii#: (Va) TOT©^^— A 2 t^TlM^ i h % t 
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D*i*»s njatl*>6 6 0fiBR*3^U R 1 \ R 2 s R 3 R 4 s R 9 &J;OT 

n:^5(is £;v^>g£ (VII) fr^smmtk (IX) £HJS£-fr££t:£ 
J:Dx;v*>@t^##: (Va) %mmirZ>3M-e&&o £ ©igiiig 1 1 mm 

10 -femmco t Fn 3^ A@t^X;V^>^il^#: ( I ) TOT©^^-A 3 l^T 
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A3 




5 M&oT^T&cfcCs R 1 s R 2 s R 3 s R 4 s X^ctOT^Buiah^-trfe 

5c ] 

jimei^s tuvmym (x) £Ts.;mmtk (ix) 

^;i/*>^#f* (la) £M?f-f 5xmrfe3o ci ©xgiiis 1 1 mmcDjj 
10 StlT^i:^t§o 

X*g7 

x;g 7 >g£^##; (la) §t Fd Ai^x;i/* >@£§§2gf* 
(I) t-^mt-^x^Tr^Ds W^X^|B}-^fe{i^^m^r©v^TtL^v^ 

15 (x) t± N fli2.fc£s «fB^^r— A6-e»iBJi-ra^sfc«tt)aajB , r« 

C^t^o 7^1ift (VIII) (IX) « N 0»Jjtfck ^13* 

?mrz>wmM~R i <Dmx\±, ^wmmM^mr^tD^ym. (vid 
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OR 2 OR 2 




5 [5$ck nttl^&eS-eofiSRS^U R 1 tt'srDT'J-^W^K 

;v^;i/5^:p;i/^;i/£^U R 1 4 * &R 1 4 hleHi (fiu zK*»< 0 ) x 

r 2 s r 3 x r 4 , r 9 ' jsxwY&mabmmr&Zo i 
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X*g8 

m§8& s i3j\y^>m. (xi) tT^smmfo (viid %Bm$&%zt 

fc«tt)*Mfli^» (VIb) §t#^,x@Tfe^o ^©xgttijglfcBSI©^* 
■Cfr5 ffis Jl^t^S*;^^ (XI) tt s [fcfifc (#^¥7- 

5 15747 o-^s^o iafi©to£$re&&;b\ *fci*£ft&©:*dftfca£3iv£ 

ig9d N W^M^i (vib) h^NDT;^>x;i/^>^ft^i>ii^;i/h 
> ^HJS^ 1 1, i h J; D >tiift (Vb) Mnigt$)?.o £ 

JM1 0 

ifil ot± N (xi) };7^iif|: (ix) %Bijfo£it&zhiz 

15 XjjJ, 1 

Xgl (Vb) fc&ft&gmSR 9 ' ^tfR 1 4 ' 

*i$*u x)\s*>mmmfa (nib) ^sigt^io r 9 ' * 

TM1 2 

25 Igl2 (ilg 1 1 T1# 6> titcX)\/*>mmm& (Illb) ^JW^tS 

^^^ctt)^;^^^^ (i 1 1 c) ^$rr3xis-e&£o «&n-^ 

^;i/^E;i/^ u x h U ^)vt 5. > & ^ ©hit 3. >©#£Ts 3 v ^ 
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xgi3i± s mi 1 1 "enbtirzxjv^mmfo ( 1 1 1 to %~wcr$. > 

©#£T tt^A7;i/rt *;i/*>^#f£ (I I I d) fc^ 

x^i 4{ix@i 3tf^e>nfc^;i/*>»sNi» (nid) iz s >mmtL 
ttT)i*)^&%x)is7is>mmMfo (iiia) ^m-JM^^o z.<d&& 

a i^4lz&tt%m^b&!$~e&%T5.;Mmifc (viii) 4sJ;tF 

( I X) mxT(D7.*~k 5 i^-T^^J; DMjST^C h&T~%Z>o 
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o 




Xgl 8 

o 



R 3 

Y-f~^S0 3 H 
(IX) 

n&lfr^ 6©Mit£^U A' tttert-7b^>A;v^;K ^ 
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IS 1 S 

igl 5tts -fb^#J (XI la) ^^•aT^>fe^lN(i^;i/n-;i/§M^-& 
S £ fcr £ tHb-&$fc/ (XI lb) &98mT&JM"C&&o £ ©J^ttiqs 1 h |W! 

igl 6fct s fb^riJ (XI lb) ©7^S0iISa#Ilts 

(viii) ^iiniit^^o 

Fs P3r3c-y->!$<D^~- y^)im%B, *&;—m ^PJ—jw n-7DW 

15 M-eafe^o 

mm o ~ l o o °c-r-ag> D s o~50 °cx* & £o M« 

fck fflmi 5^-1 £??fifc:&l 5^~4Bt^$.?»o 

^t^jEW^ 0 ~ 5 0 °C 5 frm~ 6 Bl^Ml! & 3 0 

liis t: J; & mi.xm.rn z n % mm t L X l±, ^ =y V t> h»WtW?^ =y V t> A 

i o ^j£T-$> t> ^ BUfoumia £vvx.jfcmmtes o ~ i o o -c^t 5 $m~ 2 4 
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xffU 7 

Xg 1 7 \\s$m (XI lb) tS\U7))sjt]>X)l*>mfo%W±X)\/h> 

^lit^-^^^tlz^bih^ (XIIc) %9m.T%Jj&r£&& 0 zojimte 

Xg 2 £: ^©^T^t O £ ^T? # 3 o 
5 X%?1 8 

igi 8& N (xiic) ©T^ya©^Ma§«^bTs t^jm 
mvt- ( i x) £§sBt-r&xfre& d s i@i6^ ^©^^Tff a ^ h a^t- § 

-?) o 

10 xgl 9{±Yb^ (X I I b) %T))s*MhT%ztlzJ: mm&&M± 

m.mm^ mm^m&^mr^h^ (xiid: L=mm) s^m-r^x 
ik&m (x 1 1 b) \zT)^Mmmm^^ itsm (xiid: l=^d 

p<^> s 1, 2-^^D^erc^> s i-^nn-3-yn^7n;ry s 1-^n 

20 X® 1 9 - 2 ) J^g!^/^ 

*^rvStts OT©i) ~iii) ©3lgA^^„ 
i) <fbi^J (XI lb) £ N %Hm.m I J. Med. Chem., 1994, 37, 674] fc£ 
F/facD^IIS^W-r^^^^M^^-;!/^^^ ik$m (Xiid: 

25 ^;i/^->Ji^y— ;K 2 - t -y^Jl^^^j^>u^>^y— ;k 3-^> 

>4oJ;tF^^;i/T^^^;v^^i/— h (DEAD) »?8-£fe&o 
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(XI I d : -L = T)imcis) %m$mir&ZL *K Yb-£$) 

(XI I d : L =7«S) fc^fe"raxjgTffet) N n^4^Isl*ifcbTfi^ ii; 
5 *st?§So 

i i i) flsi%#) (XI I d : L=7jc^») ©7K«^\D^f>fe§v>(±x;v*> 
Tfe^o L?bV\ny>-<?&3±§^rs 2Krs«± N Yb^r#? (XI Id : L=7kS?S) 

10 EfcfcJlDfrSi&JFTf&ao «£LTttT-fc h-h U;k THF, 

;b^>^^^;Pt?fe^m^r»s -fbi^rtJ (Xlld: L=7kS?S) § 

Shbt^ hU^;i/T^x tru^x 2, 6-;i/g^x 2, 4, 6-n 

h-hU;K THFs i?**y->s b/R^X JSfb^^-UX ^no^A^® 

XfS2 0 

n:*g2 O&iai 9 Tt# & fitcih^m (X I I d : L=«S) <Hbi» (X 
lie) fciitSIgt^So SSPCStt*itiB«©^S [F. Cortes, 
25 Organic Synthesis, II, 564 (1943)] fc^ftLbTfxS £ t KP3 : - 

^;*;^*^;Wb£!li: brisk lilt h >J ^A&^&MtibJc^ h u t>i±m 

^.^r— A3i^{t^m^b^rti-efe^*;v^>^ (X) liWT©7;^-A 6 (I 
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x^— A 6 




(XIa) 

o R 2 




(Xa) ( X ) 



5 chef's x' &&?im±xbmm'z%>t)s r 9 ' ^x^r 1 *' i±m~ 

>&oTp<^1/>* (-CH 2 -) fe^>V^±^^^;V^^l/> [-C (CH 3 ) 2 
-] © <fc 3 &3gttflS^£ i: -=> T *> <fc < s R 15 ' &R 9 ' ^ocfctFR 14 ' kHIfrCftb 

r 9 \ r 14 ' &&vxffitmb.m&v&&° i 

10 XM2 1 

1 iift^i (XIa) *numirZ)Z}i\z£y)ik-&m (Xib) 

15 ' : t-7^;va N R 9 ' &J;lFR 14 ' : ^>^;V) N x@l 1 H&tZX&SsTr 
15 fxS^fciTCSao ^ HOft^fc^b^ (XIa) SW7-1 5 747 0 

Xfg 2 2 

Ig2 2ttft^« (Xib) *jB&|»£*3 (Vila) {3 

« 
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x@2 3fcfrfb^> (Vila) o-~gmt Kd^>;vt^> [x' o 

n (w) h] £Bm$-&, it-em (xa) taafrrazcg-cfctK lon^ai 

5 (Dfim^Xfr o Z. % % 0 N, 0-rg|tKn^>;V7^ [X' ON 
(W) H] &s miE*SV^e^dlRia*<Z)^ft (Cftee. Pharm. Bull. Jpn. 1975, 
£?, 167.) IzXVmihthZ O-Umt FD^7 5> [X' ONHJ 

10 2 4 fefrfb^Jfei (Xa) mmmT%z.tlz£r> s ij)V#>WL (X) «m 

t^l^^Ds XMMdMOfi®; [T. W. Greene et. aL, PROTECTIVE GROUPS 
IN ORGANIC SYNTHESIS, 2 nd ed., (JOHN WILEY & SONS, Inc.)] fcJ;D^««H 

^^-A5 iz&tt%mmh^mT»&% j (k-&m (xiia) ^cD^s^sgg-r 

15 

(X I I a) fei\ 5$ 



o 




Y— H 



(^L##iSs tl^ p 1 6) 
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5 




(II) 



[5£*ft R 6 "i" <t T>* R 6 ' '&R 6 (§U R 6 ' &7j<5fi£|^<) ^ 

i)s X 3 liX rtirc&tK R 1 s R 2 n R\ R 1 2 ^ X:fc<fctf 

m (VII) ^ff§2i#: (XVI 11)^ ^mz&ttZ Cjfc 

m&itm t&mts ^y°^ ^mcDmmhmm (jmwm, p9i)# 
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M) tctbaii^u *mmh&W) (xvii) tvfzWis =t^mmmi^ (xv 

I) "fc^fe-rSo &^T\ O-fiUKfc KP^ASSKIK*: (XV) tu tpmtk 

it-em (x iv) ^vx o-rit KD^Ag^x;i/*>KiNi* (xii 

I) ^©^ftSgTs MIt ^ ^ 1 1 i D lit ^ ^ ^ t § o 
5 (VII) &ituHB©a t> !^ T^y§t#$: 

(xvi id mia©^^-Ai l^^t-a^c^ases-r^ 

x ^ 2 5 

io xig2 5«^;v^>m (vii) hr^smmfo (XVI I I) 

zLhiz&tys tpmmt&m (xvid zwrnr %jmx& d.isi tmmo 

X*g2 6 

xg2 6 (i^p^b^rtj (xvi i) tt^^zwmwf (xvi) i^grr-s 

15 XS-£&!X X@3 ^|^a©^ii3Tff ^eih^^^o 
X*g2 7 

xii2 i\±zi;\^mmmi^ (xvi) §o-ritFnmii#ft; (x 

V) «m«xmr&bs xa4h|0l«©^i3T=ff^^t^-t!t§ o 
Xf£2 8 

20 Xg2 8 \± O-Um t Fo ^-y- A^il^f* (XV) £JMM bT ffr^b^i) 

(XIV) !;»l.xgT^§c ^xgt&v^ R e ' ^>^;vST-fea 
25 ;i/^gSs s^^i/cn— THF, l, 4 -^^-y->^©^— 

J±±?Mm 1-10 m&X%> t> s J;tFSJ^«tts 0-100 °CIZX 

5 #ftg~ 2 4 mmmmx& % 0 

x^2 9 
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ii2 9 \±tpmmt>&6o (xiv) tjv* >x)]s*>mmmfc r 6 

"-NH-Z-SO3 H (R 6 "&<fc£>*Z&iiu!Bh^Iig) h&t^^s O-m 

b Fv*y-AMmx)i/*>mmmi& (xiid %mmT%Tn-r:&z> 0 £©x 

5 x^3 0 

xi3 oi±o-@mt f u *v Ammx^ymmm* (xiid *»&t j« 

n^A0gm:*;i^>^#* (II) «$IT3x|re&&o O-fi^lhKD^r 

•y-A^m^;i/^>^ii##: (xiid (Dum&i±jm4 hmm^mn(D7m& 

10 0-§it Fn^Ai^;*;i/^>@gM#* (XIII) A 8 

fc^-r^-csfiBt-r § c i: * -c § & 0 

X^-A8 




R R 3 1 R 1 O R 12 R 6 " 




(VII) (XIX) (XXa) 




O R 2 ,, O 



► HO' y Y" t' ^N' Z "S0 3 H XONH2 » X '°^N-^>^>r N Y^N' Z "S0 3 H 



Iffi 3 2 R 1 O R 12 r 6 " ■ =c 3§ 3 3 H R 1 O R 12 R 6 " 

(XXIa) (XIII) 



15 r 1 , r 2 s r j \ r 6 ' \ r 9 N x' ^xuzitmrntmrnr^ 

£o ] 

X*g3 1 

x@3 m, (vii) tr^jmm^f- (xix) sgg^tsc 

^fcj^^Mbi^J (XXa) ^ilt^ig^fe^o £ ©x® fctxg 1 1 (si 

20 ^©^SrefT -5 £ i: £ £ o 
Xi£g3 2 

x*i3 2 fcfctf'IBKWb^* (XXa) fr£>n/\^i^#fk (XXI a) fc^ftt* 

1 
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TM 3 3 

XM3 3l±zis\?Wmmfc (XXI a) frb O-Umt Kn^AI^S^;!/^ 



■ft (X I I I ) t^itl>xgt-fe^o £©xmx^4^*i©^£ 



FP^Ag^x;i/*>g?St#f£ (XIII) ttOTOX^-A 9 

3 iBitt© k t satr § £ ^ % -c § § o 

X jfc — A 9 



X'O. 




OH 



HoN 




12 



N SOoH 
R 



(X) 



(XIX) 



XfM3 4 



10 



xo. 




N S0 3 H 
O R 12 R 6 " 



(XHIa) 




X|S3 5 



^. xo. 




S03H 



(XIII) 



[5^ Wax' MgTC&tK l@I-*fc(»^oTV^^«fc<s R 1 s R 2 s 

r 1 2 s r 6 " s x' &£vz&fflB£mmre&&o i 

H3 4i^ fijv-^ym (X) ^TS-yifaift (XIX) &KJfo*-s-££i:ic: 
15 «fcD*;i/*>B»ta!W*: (xi 1 1 a) £SB§-r£x3ST?&3 0 £©X@&X®1 

xfg 3 5 

X©3 5ii^;i/^>^#ft (X I I I a) £fc KD^-9-A|t^;V^>^ 

#ft (xiii) tiit^ig-efeSo ^cDxa^xg7^iii^i©^^T^ 

20 ;:i:Wt§ 0 

ft (XVI I I) 43«fctf (XIX) & N ^Jjt«s IMBO^-Al l«t§ 
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ism t £ d mmr & z. t § § 



cttFT^y^#^ (XIX) £/BVv*\ t KP^AS^^VsjN^BfflJSaW*: 
( I ) IZ&tf % X*— A 4 h^O^^T^it-r§^^%T*^^o 





oh ^.H^v^^ 



R 



12 R 6» 



nifS 3 6 



R 8 b 



o 


R 2 




0 




J. 
















R 1 4 boc 




N 

O R 12 R 6 " 



S0 3 H 



(XIX) 



113 7 



HO 



OR 2 O 

O R 12 R 6 " 




HOOC 



(XXI lb) 



HO 



OR 2 O 

Jl^ 

N S0 3 H 
HOOC O R 12 R e " 




(XXI lb) 



XfS3 9 



XfM3 8 



HO 



(XXIIa) 




H 
N 




O R 12 R 6 ° 



N SO3H 



(XXIIc) 




S0 3 H 



(XXIId) 



nm. 4 0 



0 






0 


JL 


1 




Jl 












N' 
I. 



SO3H 



(XXIa) 



*77i>3r;K R 1 4 ' &R 1 4 ^ftftt (fiu *3fcfc*lfc<) N R 2 N R 1 2 N R 
6 '\ R 9 ^J;^Z^tuIB^lRl«T-fe§o ] 
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X*g3 6 

xg 3 6 ij)w>m (xi) tr^smmk (xix) &Kj&$*t&z.h 
jjmnftozb&~£%z> 0 JK»fc«ts*;i/^>K (xi) ^ air (.nm 

5 ¥7- 1 5 7 4 7 0^^) |B«<ZMb^«nf*a«K *fctt£ft&©:fcttfc3£ 
x ^3 7 

X@3 7fck (XXI la) lz&tf%Wm&R s ' te&XFR 1 

4 ' £Efc£U n;\^I£i§2$#; (XXI lb) *^SiS7f*4o iroxgjii 

io @ l l h iwi^o^-etT a^^-e^§o 

X*g3 8 

x@3 8«x@3 7"tznt>tit£=vs?wmmfo (xxi i b) 

z\k.iz£!)zu\S7Mm^fo (XXI I c) ^Jfe-rsnjg-cfcSo xcDXg&x 

15 X*g3 9 

x@3 9il x|g3 7W&*ifc:3M^Bffl§#f*: (XXI lb) ^xf7 * > 
©#STtt*^A7^rt FhMJS^ts n;\^^zg$f: (XXI Id) fc£ 

% xgt ©x@&xa 1 3 mm<Djj&-eft a £ h # & 0 . 

X*g4 0 

20 Ig4 0lilg3 9"?!l#e>tlfc3/\^^##; (XXI I d) iz, m%MtL 
25 ^:F;]/^;i/^fe;g>:3/^@t8§#^ (XX I a) »XiTfe§o CCDXg^ 

x@ l 4 ^Inllitf^reff ? i^tt^o 

^-A7~l 0 y» (XVI II) 

if (x i x) mxr<DX3— a 1 1 fc^-r^k: j; w?t-r3£ w-e^o 
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A 1 



H 
N 



O 



O 




OH 



XfS4 1 



A' 



H 
N 



12 



(XXIIIa) 



X§4 3 



R 6 "-NH-Z-S0 3 H 




OR* 



R 



12 



(XXII lb) 



o 



Xg 4 2 H 2 N 




OR ( 



R 



12 



(XVIII) 



A' 



H 
N 



O 




R 



N 
I 



12 A6" 



SO s H 



FT 



(XXIIIc) 



XfS4 4 



O 



H 2 N 




R 



12 



N 

R 6 ' 



SO3H 



(XIX) 



[5£tk A 5 iitert»yh^>AM-;K 

5 T^y^as^u r 12 s r 6 \ r 6 &&zfzuLwmhmm-e$>%>o ] 

^ 4 1 

lt± N ftr&tJ (XXI I I a) h^O^JVTjva— ;i/^ifcDT;i/n— ;p 
^##;£MJfc£ ^^d^^J; D ^fb^t) (XXI lib) S»3S«xS7f*ag 

10 xfiK 2 

IS4 2fck <fb-&% (XXI lib) ©^^y»CD^*»^MbTs 

y§§##: (XVI I I) *«gfi«XStf»t)N lil 6fcH»©5&»"rff^C 



15 



IS 4 3fck {b^ (XXI I I a) £T*;T)lj3>X)l^>mmmfa: R 



6 



NH-Z-SO3 H (R 6 "43J:t>*Z(±tuf3^|WI») £HJi&£it££hk 



(xx 1 1 1 c) £syt-r£xfg-£&£o ^©x@(±x^2 9 tm 



XM4 4 
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ig4 4it (xxi iic) <DT$sm>Gm&*mmhx, 
jmmfo (x i x) £serr3x*i-T!$> ?k xgi6 hnm^mxn^ - 

a 1 ofc^w-aangfls^ftreabs^Bi (xxi 1 1 a) a^o^t 

-fb^tl (XXI I I a) & N 5* 



o 




m&tmm (tmmm, pi 6) ##o ^^tctfjim^^g 

^) o 

vimt^o toimitte < s it^mm^ tester &immmteBw%^-&^ 
i^^tios^s LPs»j£ij^LT^;re&^ mnts mfm, mof, 
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tgiitthu si n ft £ □ ft i>i^-e^-So 

10 fflj$«M«©$3$?£b^o 

0. 0 1-1, OOOmg/kgftl^ ^SKiiO. 05~2 5 0mg/ 
20 1 H-NMR!i2 7 0MHztfeft3 0 0MHz*tfeo 1 H-N 

^;i/^(dMjI£;i— * (ppm) tibL ^y/'J^^lig 

m-&%>nm&^<)vy (Hz) t?^u s (->>^v^h) s d c^v^h) N 

t (hurray b) „ q (#;i^yh) s m (v^iri/y h) s dd 

25 l/yh ^ s br s (^D— y h) .^glbfco 

SIM 1 



5-^^-;v-3 (R) - {l (S) -^;v#;w\^;v-2-[4- (3-* 
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HO 




SQ 3 Na 



(1) 1, 2-V 



1 -t e r t -7*3-)l 4-*^)V-l, 1, 2 



- (R) h UA;vji?#2/i/— b 

(D) -uJi/ls&timsmtU #IS¥4-3 5 275 7f3«©^h|Bl 

'H-NMR (GDC1 3 ) 6 7.45-7.20 (m, 10H), 5.25-4.93 (m, 4H), 3.68 and 3.65 
(d, J = 9.8 Hz, 1H), 3.25-3.08 (m, 1H), 1.68-1.38 (m, 2H), 1.34 and 1.33 
(s, 9H), 1.35-1.05 (m, 1H), 0.90, 0.84, 0.83 and 0.78 (d, J = 6.4 Hz, 



10 6H). 



(2) 4-tert-7h^>-2 (R) -^fV^;i/-3 (R£&fc£S) -7 



-3 5 2 7 5 7f3«©^^|5l^^bTs 



15 ©Tj&fcTfTofc 



(6 0 7 g, mi. 32mol) ^SMvrnhVV 



(6L) iiiik zK^T^^n^^;i/T^> (15 1mL, 1. 3 



2 mo 1) £#nx.N 1 . 



s #^tifelsi^M^;v (0. 4L) twu 2NI 

m?mm (i. 32D s ?k (2lx2) s mm&wk (2D -Trjii#s»b 
20 & o mmm zmfrmg?? t> htm^ mmssm ( 2 5 g/ 7 0 °c/ 3 0 



#s a«U «^MflET«Ti.^hfcJ;DWtJi:bT6 8%de©: 



Kb 



(4 6 7. 6g, 9 1%) 



frNMR (CDCI3) 5 7.90-7.65 (m, 4H), 4.13 (dd, J = 14.0, 9.1 Hz, 1H), 
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3.77 (dd, J = 14.0, 5.4 Hz, 1H), 3.25-3.10 (m, 1H), 2.88-2.75 (m, 1H), 
1.85-1.60 (m, 2H), 1.35 (s, 9H), 1.35-1.20 (m, 1H), 0.93 (d, J = 6.5 Hz, 
6H). 

(3) N a - (tert-7l^ri>*M-^) -L-^n-» N~^)VT^ 
5 F 

N- (t e r t -7~b^>ti)\/tf=-))s) -L-^P^» (3 0 0 g, 1. 0 7 
mo 1 ) $DMF (2L) '»l^tits ?K^T (ftUl 0°C) s ^)VT 
^>*&g&M8 6. 4g, 1. 2 8mol), 1-t KD^>V*h 'J7V- 
fr—imm (OTHOB t • H 2 OhB&) (16 3g, 1. 0 7molK N- 
10 ^^WJ> (2 5 8mL, 2. 3 5 mo 1 ) &<fcl>* 1 3 - ( 3 

y 7D tVlO ^ (WTWS CI • H C 1 1 

«&) (2 4 5 g, 1. 28mol) %)mm\\7tfc 0 SJi&^^tK^U^^I^i- 
#fi£-#&^£> 7 Ol$^ti#bfco SM^tKjK ( 1 0 L) tfmtJ* 

15 t=>3mmTzz.hiz&*), &&ffimh\.Tmmh&m (2 6 5 g, 84%) *n 

'H-NMR (DMSO-dJ 6 9.14 (s, 1H), 7.76 (d, J = 4.5 Hz, 1H), 7.00 (d, J = 
8.1 Hz, 2H), 6.77 (d, J = 8.4 Hz, 2H), 6.63 (d, J = 8.1 Hz, 2H), 4.08- 
3.85 (m, 1H), 2.79 (dd, J = 13.7, 4.7 Hz, 1H), 2.70-2.55 (m, 1H), 2.56 
20 (d, J = 4.2 Hz, 3H), 1.37 (s, 9H)1 

(4) L-5f-n^>j\r-^;i/T^ FiMWM 

mMW\ 1 (D ( 3 ) (DmMh^ ( 1 6 0 g , 0. 5 4mol) £^PD^;bA 
(8 0 0mL) (4 0 0mL) ^&^l)^«fc^U tJO£T 

(F«7 0 CK 7-V-;V (2 9 5mL, 2. 7 2mol) j5mNM-^ 
25 **V>mm (8 0 0mL) m\\7L, |SIrUT2^ S?St2^Wfbfcc S 

mmm^jj v tvKn— ( 2 l) ^n^u *f hm&& y-r V tr 

g, j£Sl$) §f#fco 

[a] D 24 = + 75.2 (c = 1.0, HjjO). 
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J H-NMR (DMSO-de) 6 9.80-9.05 (br, 1H), 8.41 (q, J = 4.8 Hz, 1H), 8.40- 

8.00 (br, 3H), 7.00 (d, J = 8.4 Hz, 2H), 6.71 (d, J = 8.4 Hz, 2H), 3.90- 
3.75 (m, 1H), 2.93 (dd, J = 13.8, 6.9 Hz, 1H), 2.87 (dd, J = 13.8, 7.2 
Hz, 1H), 2.58 (d, J = 4.8 Hz, 3H). 

5 (5) tert-W 3 (R) - [2- (4-bh*n^>7i-;i/) -1 

(s) - (^;i/5b;w^E^;i/) ^^-;v^;w^-r;i/] -5-^;p-2 (Rt 

nas^i i © ( 2 ) (Drnmik-sm ( 2 o o g, o . 5 imo 1) &&nmMM 1 

© (4) (D^Mft^a (1 1 8 g, 0. 5 lmo 1) £DMF (1 L) fc«3&»L 
10 2K#T (Wl 0"C) s HOBt -H 2 O (7 8. 6 g, O. 5 1m 

olK N-tf-Jl/WVftV > ( 1 1 3mL, 1. 0 3mol) jS^WSC 

I • HC 1 ( 1 1 8 g, 0. 62mol) £Jlg*fc&niU 

1 6H$|Hjt#bfco k*S««t**2k (5L) MBtl£3i&L 

feo »&nfc«fffi«ism8^;i/ (3L) 0. 5N^@f, ?k tssr 

15 im?kJ^ h U $&&m&> fcteZZMSmAffifo (#1L) T?JB»J^*ffV\ 

(1. 9L) -^-fvrn^x-TJV (1L) frt>mffimT2>ztlz£V), a 

fig B 1fcLTMh^i (2 0 1 g, 6 9%) £f#fc 0 
'H-NMR (DMSO-dJ (5 8.75 (s, 1H), 8.37 (d, J = 9.0 Hz, 1H), 7.95-7.70 
20 (m, 5H), 7.04 (d, J = 8.4 Hz, 2H), 6.46 (d, J = 8.4 Hz, 2H), 4.65-4.50 
(m, 1H), 3.40 (dd, J = 13.7, 11.7 Hz, 1H), 2.87 (dd, J = 13.7, 4.5 Hz, 
1H), 2.70-2.50 (m, 3H), 2.59 (d, J = 4.8 Hz, 3H), 2.27 (dd, J = 13.7, 

5.1 Hz, 1H), 1.58-1.44 (m, 1H), 1.42-1.25 (m, 1H), 1.09 (s, 9H), 0.90- 
0.70 (m, 1H), 0.84 (d, J = 6.6 Hz, 3H), 0.76 (d, J = 6.6 Hz, 3H). 

25 (6) tert-W 5-p<^;i/-3 (R) - {1 (S) -^^JltiJW^ 
-T;V-2-[4- (3-X;i/^7°D^dr-» 7 x. — ;V]a:^-;i/*;W^^ )]/} - 2 
(R3;fc&S) -7^WUV^M^7-b ^yt>hM 

mm i © ( 5 ) commih^m (91. 2 g, 1 6 1 mmo 1 ) #dmf (5 

OOmL) fc^l«^ MUT^ 1, 3-7W>XJl/b> (2 1. 7 
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g, 17 7mmol)^J;tf»^A (5 7. 8g, 1 7 7mmo 1) £jjn 

4 5mmmnvtco m^mmztp^ v-rn^^—^^ (2D «f 

tBM5^U M^^VT^mts ^!#-T^.^i:(3j:Ds e^SttiibTiS® 
-fb^rtJ ( 1 5 9 g, ^Mift) %mfeo 

5 ! H-NMR (DMSO-de) £ 8.43 (d, J = 9.0 Hz, 1H), 8.00-7.80 (m, 5H), 7.17 
(d, J = 8.4 Hz, 2H), 6.57 (d, J = 8.4 Hz, 2H), 4.70-4.55 (m, 1H), 3.70- 
3.10 (m, 3H), 3.00-2.85 (m, 1H), 2.75-2.35 (m, 3H), 2.61 (d, J = 4.5 Hz, 
3H), 2.16 (t, J = 7.4 Hz, 2H), 1.98 (dd, J = 13.5, 4.5 Hz, 1H), 1.60- 
1.42 (m, 1H), 1.40-1.20 (m, 3H), 1.09 (s, 9H), 0.90-0.70 (m, 1H), 0.85 
10 (d, J = 6.5 Hz, 3H), 0.76 (d, J = 6.5 Hz, 3H). 

(7) 5-^;i/-3 (R) - {1 (S) -^^;i/*;W^^;i/-2-[4- 

(3 -xji-fcyutf^y) 7i-;i/]az^-;i/^;w^^;i/} -2 (RSfcliS) 

mmm 1 © ( 6 ) commfc&vo ( 1 5 9 g, 1 6 1 mmo d ^mt^^-u> 

15 ( 5 0 0 mL) fotfTF (l*lM 5 °C) s h U 7fr#v$m (5 0 0m 

( 2 L) £jbD*.N #fm«3J&bfco ^t>tlfe*fm%* 1 . 2 Nim. ( 3 . 5 
L)*^ 0 B B n^hi:J:!3, e^§SfcbT*«fb^«5 (7 7. 7g, 7 
6%) £f#fc 0 

20 'H-NMR (DMSO-dg) 6 8.37 (d, J = 8.8 Hz, 1H), 7.95-7.80 (m, 5H), 7.17 
(d, J = 8.6 Hz, 2H), 6.57 (d, J = 8.6 Hz, 2H), 4.75-4.57 (m, 1H), 3.55- 
3.35 (m, 2H), 3.24 (dd, J = 13.5, 11.1 Hz, 1H), 2.93 (dd, J = 13.6, 3.9 
Hz, 1H), 2.72-2.55 (m, 1H), 2.62 (d, J = 4.6 Hz, 3H), . 2.55-2.42 (m, 2H), 
2.22 (t, J = 7.4 Hz, 2H), 2.07 (dd, J = 13.5, 3.7 Hz, 1H), 1.60-1.20 (m, 

25 4H), 0.95-0.75 (m, 1H), 0.84 (d, J = 6.5 Hz, 3H), 0.76 (d, J = 6.5 Hz, 
3H). 

(8) 2-rh7tFPf7^ 5-p<^;i/-3 (R) - {1 (S) -^WV 

-2 (R£fc&s) -y&ju t Kn^r-y-v— h 
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mmmi<D (7) (Dmmh-em (i3. sog, 21. 8mmo d §dmf 

(5 0mL) i3»bfc«fcs zk^T (l*l?U10 o C) N N-A ^;V^E;i/^ >J > 
(4. 8mL, 4 3. 7mmol), 0-2-rh7t Fof7^tFo^> 
5 JVT^> (3. 07g, 2 6. 2mmo l) N HOBt-H 2 0(3. 3 5 g, 
2 1. 8mmo 1) • HC1 (5. 0 3g, 26, 2mmo 1) 

^- 7 J<*^- h U t7&~7km%0 (17. OOg, 109 mmo 1) zk« (500 
mL) &iM~£Mmhfziks THF-^^;-Jl/ (10/1) 

10 ®£$S&T«im (500mLx3) U tt£B»:7^ y-;V£iD^MJ±TMl§ 

bfeo v^°nt:;v^-^;i/ (1L) Kfmti^^ j»« 

^hfcctD^ ^HI#:^bT^Mb^ (3 0. 2 0 g, ^M^J) §f#fco 
^-NMR (DMSO-de) S 10.89 and 10.85 (br s, 1H), 8.36 (d, J = 8.7 Hz, 
1H), 8.00-7.88 (m, 1H), 7.88-7.75 (m, 4H), 7.19 (d, J = 8.7 Hz, 2H), 
15 6.53 (d, J = 8.7 Hz, 2H), 4.70-4.55 (m, 1H), 4.52 and 4.37 (br s, 1H), 
3.75-3.00 (m, 5H), 2.93 (dd, J = 13.7, 4.1 Hz, 1H), 2.78-2.58 (m, 2H), 
2.61 (d, J = 4.5 Hz, 3H), 2.58-2.23 (m, 2H), 2.18 (t, J = 7.4 Hz, 2H), 
2.00-1.80 (m, 1H), 1.60-1.20 (m, 10H), 0.90-0.70 (m, 1H), 0.82 (d, J = 
6.5 Hz, 3H), 0.75 (d, J = 6.5 Hz, 3H). 

20 (9) 5-^;v-3 (R) - {l (S) -p<^;i/#;w^^;i/-2-[4- 
(3-x;i/^7°n^^» 7^-;i/]^^-;i/^;w^-f;i/} -2 (Rl^fc&S) 

mmm 1 © ( 8 ) amma^m ( 3 0 . 2o gj 21. smmoi) §tk (5 

OmL) (5 0mL) — T H F (5 0mL) frbte%m£ffl&KM 

25 m^^s mWF, 2. 4N« (5 OmL) 3 Hf^»bfc 0 Rffiffittfr 

3— ;kfe£TJ^-f ^;i/^5fe#bfco ^e>tLfe«ftBtl*2k (6 O Om 

L) ilK^-^s JSfflkRStf- hU £ A (1. 8 4g, 2 1. 8mmol) ^*fP ' 
b fee # & tlfe7j<«^^^^J # 5 A (^^t>HP-2 0 : 5 
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;pfr&B*SS , rs£i:fc:«fc?>N afi«gai:bTMfh^R» (4. oi 

g, 2 7%) S^feo 
5 [a] D 20 = -50.3 (c = 1.0, MeOH) 

^-NMR (DMSO-dfi) 10.28 (br s, 1H), 8.57 (br s, 1H), 8.28 (d, J = 8.7 
Hz, 1H), 7.90-7.70 (m, 5H), 7.17 (d, J = 8.6 Hz, 2H), 6.53 (d, J = 8.6 
Hz, 2H), 4.70-4.52 (m, 1H), 3.50-3.20 (m, 3H), 2.91 (dd, J= 13.5, 3.3 
Hz, 1H), 2.72-2.58 (m, 1H), 2.61 (d, J = 4.5 Hz, 3H), 2.50-2.25 (m, 2H), 
10 2.16 (t, J = 7.3 Hz, 2H), 1.90 (dd, J = 13.6, 3.6 Hz, 1H), 1.50-1.20 (m, 
4H), 0.90-0.65 (m, 1H), 0.82 (d, J = 6.5 Hz, 3H), 0.76 (d, J = 6.5 Hz, 
3H). 

rnmm 2 

5-^;P-3 (R) - {1 (S) -tWI/#;WVE^;i,-2-[4- (3-^ 
15 )\;*7u-ft3cZ/) 7 M -2 (R^fc&S) 




(1) 2-Th7tFDf7r;v 5_^ ;l/ _ 3 ( R) _ {1 ( S ) -^^p 

20 £;w^>f;i/-2-[4- (S-^m/d^) ^^n;i/]^;v*;w^-r 

1 (D ( 7 ) (Dmm-ih^m ( 5 . OOg, 7. 2 0mmol) ^DMF 
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(5 0mL) IzmfrLtzmmZs 7j<^T (l*l7U10 o C) N t^l^l/* V > 

(1. 5 8mL, 14. 3 9mmol) s 0-2 t Fntf^-;i/h h"D 
3r^;]/^> (1. 2 6g, 10. 8 Ommo IK HOBt • H 2 O (1. 1 
Og, 7 . 2 0 mm o 1 ) ife.fctfSM V t?;i/#;i/^-f * K (OTD IPC 
5 I £B&) (1. 3 6 g, 10. 80mmol) %m#$Q^ fc^ifi 
^W?) 2 l^fflBHH^bfco KJfc*«fcIffl*# U »> A (0. 7 1g 3 7. 2 0 
mmol) &f|& (lOmL) fcfcfrbfcgtfft&inits lKHM^bfc^ 

v 7p tr;v^~^;v) s saft-r a £ fc «fc b b*r^JEfb£«i (5.8 

10 2g, &f#fc 0 

^-NMR (DMS0-d 6 ) 6 10.87 and 10.83 (br s, 1H), 8.30 (d, J = 8.6 Hz, 
1H), 7.90-7.70 (m, 5H), 7.18 (d, J = 8.6 Hz, 2H), 6.54 (d, J = 8.6 Hz, 
2H), 4.70-4.55 (m, 1H), 4.53 and 4.38 (br s, 1H), 3.75-3.12 (m, 4H), 
3.12-2.55 (m, 3H), 2.62 (d, J = 4.6 Hz, 3H), 2.55-2.22 (m, 2H), 2.18 (t, 
15 J = 7.3 Hz, 2H), 2.00-1.85 (m, 1H), 1.60-1.15 (m, 10H), 0.90-0.70 (m, 
1H), 0.82 (d, J = 6.6 Hz, 3H), 0.75 (d, J = 6.6 Hz, 3H). 

(2) 5-p<^;v-3 (R) - {l (S) -^;i/*;w*e>f;i/-2-[4- 
(3-x;^7"n^» 7i-jv]if;i/AjW^^M -2 (RSfeliS) 

20 mmm2(D (i) (Dmmit^m (s. 8 2 g, mi. 2 0mmoi) 

y— ;i/ (1 0 OmL) fc^bfcSftfcs 5 %J&ffcaklM * J — )\> (5 OmL) 

%M?t, 3 0°CT\ l. 5fiflS8Htbfeo Jxjimmzpj v7"Dtr;i/^— 

(4 5 OmL) §J[]^s #fffi«3^ y-fV/DKM- -TVI/iffe&bfco #& 

25 fcbT^tffr&^l (2. 8 5 g, 5 8%) 

'H-NMR (DMSO-dg) d 10.27 (br s, 1H), 8.55 (br s, 1H), 8.27 (d, J = 8.6 
Hz, 1H), 7.90-7.70 (m, 5H), 7.17 (d, J = 8.6 Hz, 2H), 6.53 (d, J = 8.6 
Hz, 2H), 4.68-4.52 (m, 1H), 3.50-3.20 (m, 3H), 2.91 (dd, J = 13.9 , 4.0 
Hz, 1H), 2.75-2.60 (m, 1H), 2.61 (d, J = 4.6 Hz, 3H), 2.55-2.25 (m, 2H), 
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2.17 (t, J = 7.3 Hz, 2H), 1.94 (dd, J = 13.5, 3.6 Hz, 1H), 1.50-1.20 (m, 
4H), 0.90-0.70 (m, 1H), 0.82 (d, J = 6.3 Hz, 3H), 0.76 (d, J = 6.3 Hz, 
• 3H).. 

iii 3 

5 5-^;i/-3 (R) - {l (R) -p<^;i/^;w^^;i/-2-[4- (3-^ 




10 

(1) N a - (tert-yh^>*M-;V) -D-^D^>> JV-p^l/TS. 

(3) tmm(D^m^^\)^Lfco 

15 (2) D-^P^N-xWK^ pjffi&ft 

|i|WJ3© (1) cD^®jb^rtl^ffl</\ HM#I1© (4) ^l^«©^tJ;!9 

[a] D 22 = - 73.1 (c = 1.0, H 2 0) 

(3) 5-^;v-3 (R) - {l (R) -^;v#;wrE^;i/-2-[4- 

20 (3-x;V*:7°d4^>) 7ni-;i/]3i^;i/>!7;w^^;i/} -2 (R£fc&S) 

(2) ©s^b^r«j;tF«^i3© (2) (Dmm<t^m^m^\ 
mmmicD (5) ~ o> tmm(D^mz^t)^mi,rzo 
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MIR (DMSO-de) 6 10.43 (s, 1H), 8.66 (s, 1H), 8.37 (d, J = 8.4 Hz, 
1H), 8.01 (d, J = 4.8 Hz, 1H), 7.83 (s, 4H), 7.14 (d, J = 8.4 Hz, 2H), 
6.78 (d, J = 8.4 Hz, 2H), 4.49-4.42 (m, 1H), 3.98 (dt, J = 13.0, 5.9 Hz, 
2H), 4.02-3.94 (m, 1H), 3.48-3.38 (m, 1H), 3.00 (dd, J = 14.2, 4.2 Hz, 
5 1H), 2.60 (d, J = 4.5 Hz, 3H), 2.00 (dt, J = 14.9, 6.5 Hz, 2H), 1.40 
(app t, J = 10.4 Hz, 1H), 0.85-0.68 (m, 2H), 0.63 (d, J = 5.5 Hz, 3H), 
0.59 (d, J = 5.6 Hz, 3H). 

5-^;]/- 3 (R) — { 1 (S) -^;i/#;w^-f;i/- 2 -[4- 




S0 3 Na 



15 (1) 4-tert-7h^>-2 (R) (RSfeiiS) -7 

l$mmi<D (2) CD^^^TT.y'U^—CDim] 

20 ^-NMR (DMSO-dg) 6 7.89-7.82 (m, 2H), 7.75-7.68 (m, 2H), 4.09 (dd, J = 
15.4, 10.2 Hz, 1H), 3.83 (dd, J = 15.4, 5.9 Hz, 1H), 3.15-3.07 (m, 1H), 
2.82-2.74 (m, 1H), 1.79-1.60 (m, 2H), 1.54-1.38 (m, 1H), 1.32 (s, 9H), 
0.94 (d, J = 7.4 Hz, 3H), 0.92 (d, J = 7.4 Hz, 3H). 
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(2) N a - (tert-yK^;i/») - (0-3-x;v*7nt;i/) 

1 © ( 3 ) (Dmmh-tm ( 1 0 . OOg, 3 4. Ommol) ^it>* 
1, 3-7'n;l>x;i/h> (4. 5 6g, 37. 4mmo 1) £DMF (100 
5 mL) fc^bfe^^s ^MTs EfflHz^A (12. 1 8 g, 37. 4mm 

o l) §ip^ s ^©£3; l 5^ii#bfeo H^rtfc^^ tVV 

(3 0 0mL) mn^s 3 #f^^;i^# s 3 £ i: fc: <fc tK 

%-&m^h\^xmmh^ (2 6. 4 2 g, ^*i$) 

* 

^-NMR (DMSO-de) 6 7.90-7.75 (m, 1H), 7.11 (d, J = 8.6 Hz, 2H), 6.80 
10 (d, J = 8.6 Hz, 2H), 6.90-6.70 (m, 1H), 4.10-3.85 (m, 1H), 3.99 (t, J = 
6.6 Hz, 2H), 2.84 (dd, J = 13.8, 4.8 Hz, 1H), 2.65 (dd, J = 13.8, 10.1 
Hz, 1H), 2.60-2.45 (m, 2H), 2.57 (d, J = 4.5 Hz, 3H), 2.05-1.90 (m, 2H), 
1.30 (s, 9H). 

(3) 0-3-x;v*rDb°;i/-L-^n^>iV-7<^;V7'^ F 

15 mmm4(D (2) commt^ (26. 4 2g, 1^34. ommoi) &mh 

*3-V> (5 OmL) -T— V— )\/ ( 1 8. 5mL, 16 9. 9mmol) (H 

mux immwmisfco Rmmm^y-ivyu^ji^-^jv (3oomD 

20 Tffl^tJ (3 5. 9 6 g) £f#fco £tl&7K (3 5mL) -^V7DDV7JV 

(1 5 OmL) /b^#$£HT3£ tiz X tK bTSMbiirtJ 
(8. OOg, 7 4%) £f#fco 
[a] D 25 = + 55.4 (C = 1.0, H 2 0). 

! H-NMR (DMSO-de) 6 8.40-7.80 (br, 3H), 8.30 (q, J = 4.5 Hz, 1H), 7.12 
25 (d, J = 8.6 Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H), 4.05 (t, J = 6.5 Hz, 2H), 
3.83 (dd, J = 7.2, 6.6 Hz, 1H), 2.97 (dd, J = 13.8, 6.6 Hz, 1H), 2.86 
(dd, J = 13.8, 7.2 Hz, 1H), 2.61 (d, J = 4.5 Hz, 3H), 2.55 (t, J = 7.2 
Hz, 3H), 2.10-1.90 (m, 2H). 

(4) tert-^Jl/ 5-^<^;V-3 (R) - {1 (S) -^^-JVtiJW^ 
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2 -[4 - (3-^;i/^^°D^^» 7x^]xfMjW^^jP} -2 

^J60!|4© ( 1 ) (DmMk-em ( 1 . 54g, 3. 9 5mmo 1) 
M4(D (3) <Dmm\&'m (1. 7 0g, 3. 9 5mmol) OMF (30m 
5 L) t»bfe«i^ 7K^T (rtSl 0°C) s HOB t • H 2 0 (0. 6 1 
g, 3. 9 5mmolK ^Jl^Jl* U > ( 1 . 7 3mL, 15. 7mm 

oD^tWSCI-HCl (0. 91g, 4. 7 4mmo 1) &MWm%* 



^-7K^^- h U <>A— Mm (1. 85g, 11. 85 mmo 1) £#[]X.s 

io TiSfnb^fts thf-t;^^"^ (io/d (10 

0mLx3) U Wm?t{-^^-;i/»^MJ±T^ISbfeo SSfc^V7* 
L-fb^tJ (1. 6 2 g, 5 8%) 



^-NMR (DMSO-dg) 6 8.13 (d, J = 8.1 Hz, 1H), 7.95-7.83 (m, 4H), 7.70 
15 (d, J = 4.5 Hz, 1H), 7.06 (d, J = 8.4 Hz, 2H), 6.78 (d, J = 8.4 Hz, 2H), 
4.35-4.32 (m, 1H), 3.96 (t, J = 6.6 Hz, 2H), 3.82-3.64 (m, 1H), 3.00- 
2.90 (m, 1H), 2.89-2.73 (m, 1H), 2.70-2.60 (m, 1H), 1.95 (dt, J = 14.7, 
7.8 Hz, 2H), 1.57 (m, 1H), 1.42-1.28 (m, 1H), 1.13 (s, 9H), 0.86 (d, J = 
6.0 Hz, 3H), 0.81 (d, J = 6.0 Hz, 3H). 

20 (5) 5-^^;v-3 (R) - {l (S) -^;i/#;w^^;i/-2-[4- 

mmM4(D (4) (Dmmh-^m (l. 6 2g, 2. 2 8mmol) £Mb^ 
V> (1 OmL) zK^T (F*tiU5°C) , h ij 7Mn|H (1 Om 

tifm^zmTzzhizxio, &&mfohisTmm.4h-&m (i. 4ig, -ma 

^-NMR (DMSO-de) (5 8.36 (d, J = 8.1 Hz, 1H), 7.92-7.83 (m, 4H), 7.72 
(d, J = 4.2 Hz, 1H), 7.08 (d, J = 8.8 Hz, 2H), 6.76 (d, J = 8.8 Hz, 2H), 



56 



WO 02/06214 



PCT/JPOl/06275 



4.39 (dd, J = 15.0, 7.8 Hz, 1H), 3.92-3.87 (m, 2H), 2.96-2.67 (m, 4H), 
1.85 (dt, J = 14.4, 6.9 Hz, 2H), 1.55 (m, 1H), 0.84 (d, J = 6.0 Hz, 3H), 
0.80 (d, J = 6.0 Hz, 3H). 

(6) O- (2--hn^>^b) (R) - {1 (S) -jrf^ 

-iM -2 (R^fc&S) - 7 f-^^r^y h F n h 

4 CD ( 5 ) omMi^m ( l . 4 1g, 2. 2 3mmol) SDMF 
(2 0mL) {-»Lfe«^, 7K^T (F«10 o C) s JV-^;V^E;i/* D > 
10 (1. OmL, 9. 8 0mmol) N 0-2 -- b n^>S?;i/fc Fn^>;KP5. 

(0. 5 5 g, 2. 6 7mmo 1) s HOB t • H 2 O (0. 3 4 g, 
2. 2 3mmol) ^iWSCI -HC1 (0. 5 1 g, 2. 6 7mmol) 

fc&^s U >m-&mi- h U t> A~mum ( 1 . 0 4 g, 6. 69mmol) £ 
15 fllUs ^T«Pbfcf^ THF-^^7-/P (10/1) 

M(ioomLx3) u ttm»^y-;^jp^MffiT^iSbfeo 
fctvxmm'fb&m (o. 3 5g, i 9%) *nit 0 

^-NMR (DMSO-dg) d 11.39 (s, 1H), 8.14 (d, J = 8.1 Hz, 1H), 8.04 (d, J 
20 =8.1 Hz, 1H), 7.81-7.76 (m, 5H), 7.64-7.62 (m, 2H), 7.54-7.51 (m, 1H), 
7.05 (d, J = 8.4 Hz, 2H), 6.74 (d, J = 8.4 Hz, 2H), 5.04 (d, J = 14.7 
Hz, 1H), 5.00 (d, J = 14.7 Hz, 1H), 4.33-4.30 (m, 1H), 3.92 (t, J = 6.6 
Hz, 2H), 3.73-3.62 (m, 1H), 3.52-3.41 (m, 1H), 2.97-2.78 (m, 2H), 1.90 
(dt, J = 14.4, 7.2 Hz, 2H), 1.52 (m, 1H), 1.28-1.26 (m, 2H), 0.78 (app 
25 d, J = 2.7 Hz, 6H). 

(7) 5-^;p-3 (R) - {1 (S) -p<^#;w^e^;v-2-[4- 
(3-X)i*7°U7F3ri/) ^3i-;i/]^;i/*;w^-r;i/} -2 (RtfeliS) 

mMm4(D (6) commits (3 5 Omg, 0. 4 3 5mmol) tTHF 
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-7K (9/1) frt>-&Z>W&d8&teW&$^ 2K#Ts TS]±7kmjlzT 1 . sm 

?J<) lT£££Jc:J;t>s fiM^bt»^(9 3mg 3 3 2%) £f#fc 0 
5 tt-NMR (DMSO-dg) <5 10.58 (s, 1H), 8.75 (s, 1H), 8.12 (d, J = 7.8 Hz, 
1H), 7.89-7.66 (m, 4H), 7.06 (d, J = 8.4 Hz, 2H), 6.74 (d, J = 6.3 Hz, 
2H), 4.37-4.29 (m, 1H), 3.94 (t, J = 6.4 Hz, 2H), 3.75 (dd, J= 14.0, 
10.3 Hz, 1H), 3.49 (dd, J = 13.6, 4.0 Hz, 1H), 2.92 (dd, J = 14.0, 6.1 
Hz, 1H), 2.84-2.73 (m, 2H), 2.56 (d, J = 4.5 Hz, 3H), 2.54-2.42 (m, 
10 2H), 1.90 (dt, J = 14.8, 7.1 Hz, 2H), 1.57 (app t, J = 9.4 Hz, 1H), 
1.23-1.20 (m, 2H), 0.76 (app d, J = 4.5 Hz, 6H). 

mmm 5 

5-^;i/-3 (R) - {l (R) -p<^;i/*;w^-r;i/-2-[4- (3-* 



(1) N a - (tert-7>^>»-Jl/) - (0-3-^;v*7°Dt.°;V) 
20 -D -^D->> N-^^JVT $ K 

3 © ( 1 ) ©aMfl^rtl£ffll\ ^Jlifll 4 © ( 2 ) fc^CD^fc: «t D 

(2) 0-3 -7>)]/*7°u\f)\s-T>-3-tiis>N-*?-)\sT^ h* 
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[a] D 27 = - 55.5 (C = 1.0, H 2 0) 

(3) 5-^^)1-3 (R) — {1 (R) -*?Jl°t])W^)\s-2-[4- 
5 (3-^Jl/*7D^» 7irjl/]i^V)!jjl//^^jV} -2 (RSfc&S) 

g!|»J4© (1) ©^M^»ct^»J5© (2) CD^Bfb^ft*ffiV\ 
^»J4cd (4) - (7) fc|^«©^Sfc«fcD^6bfeo 
^-NMR (DMSO-ds) d 10.62 (s, 1H), 9.20 (s, 1H), 8.40 (d, J = 8.7 Hz, 

10 1H), 7.88-7.82 (m, 4H), 7.51 (d, J = 4.8 Hz, 1H), 7.08 (d, J = 8.4 Hz, 
2H), 6.77 (d, J = 8.4 Hz, 2H), 4.29-4.23 (m, 1H), 3.97 (t, J = 6.4 Hz, 
2H), 3.76 (dd, J = 13.7, 9.0 Hz, 1H), 3.56 (dd, J = 13.7, 4.4 Hz, 1H), 
3.26-3.13 (m, 1H), 2.63 (d, J = 4.4 Hz, 3H), 2.56-2.49 (m, 2H), 2.44- 
2.32 (m, 1H), 1.96 (dt, J = 15.0, 6.4 Hz, 2H), 1.29-1.24 (m, 2H), 0.72 

15 (d, J = 5.8 Hz, 3H), 0.57-0.44 (m, 1H), 0.56 (d, J = 5.5 Hz, 3H). 

mm 6 

5-^^-3 (S) - {1 (R) -7Wl/#;W^-r;i/-2-[4- (3-^ 
W7D|ar'» 7irjV]xf;W^^^l/} -2 (RSfcftS) 

20 mmm 1 (Dit-smo^mnm 




S0 3 Na 



(1)1, 2-*J^>P)l' l-tert-7^ 4-^^-1, 1, 2- 

59 



WO 02/06214 



PCT/JPOl/06275 



(S) -^>^>bV^)\yr^>U—h 

(D -nj$s>&nmsmtzm\,\ mmi<D (i) tnmo^m^x\)^m 

(2) 4-tert-y^>-2 (S) -> (RSfeiiS) -7 

mmm 6 © ( 1 > jhi\ 1 © ( 2 ) ©tut lt 

(3) 5-pWi/-3 (S) - {l (R) -^^-;i/^;w^^;v-2-[4- 
^»J6© (2) ©a^b^WJ;^IIM^3© (2) ©St^b£rti£fflv\ 

mmmi(D (5) - o) t mmco^m £ «t & u & <> 

[a] D 20 = +46.5 (c = 1.02, MeOH) 

NMRr-^it mMMKD (9) ©^M^tJ© N M R ^— # fc— SStbfeo 
15 ^fe#il7 

5-p<^;i/-3 (S) - {1 (S) -pWV±r;W^-f;i/-2-[4- (3-X 

;^7p*^^» ^ai-;!/]^;!/^;^^^;^} -2 (R|;;fc{;±S) -y^)]y 
[HWJ 1 ©<b^r / #i©^T^^^^-x'— © 18] 

20 




^»#]6© (2) <D$mzmte£Uffiimi<D (4) ©iiM{bi^£fflV\ 
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mmi® (5) - o) tm&cDimz.&b'&mvito 

Hi 8 

5-^;i/-3 (S) - {l (R) -^^;v±?;w^^;i/-2-[4- (3-^ 
5 )]s-fc7°]3vn*i/) ^i-;i/]^;P5?j;w^-r;i/} -2 (R3=fct±s) 




10 (1) 4-tert-^h^-2 (S) — fV^;P-3 (Rg;fc«:S) -7 

J;Df#fco NMRr-^lt «f^J40 (1) ©^MYb^tJONMR^-^fc— 
15 S5cb7co 

(2) 5-^;v-3 (s) - {l (R) -^;i/#;w^-r;i/-2-[4- 

20 »i^j4© (4) - (7) tmmcD^m^xb^mvtzo 

NMR^-^fis mmtfHCD (7) ©«^tl©NMRr-^t-ibfeo 

61 



WO 02/06214 PCT/JP01/06275 

5-^;i/-3 (S) - {l (S) -^;v#;w^^;i/-2-[4- (3-* 




S0 3 Na 



«$|8© (1) (OMfls^4Sj*«krJ^Ste0a4© (3) ®*»fb^»*MV\ 
m&MH4<D (4) - (7) fc^0^fcJ;D^bfeo NMRt-^& HI 
#|J5© (3) ©it®fti^fJ©NMRrr— ^fc— gtbfco 
10 »#H 1 0 

5-p<^;v-3 (R) - {l (s) -^^;i/^;w^-f;i/-2-[4- (2-^ 

;i/toh^^) 7x-Mx^*jl/^*f^M -2 (R^fe{±S) -^^;W 




(1) (tert-7h^>M») - (0-2-^<y^M^>^ 
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o 



i^iJlCD (3) (D$mit&%} (5. OOg, 16. 9 9 mm o 1 ) % T H F 
(15 0mL) tc»bfe»i-s zktfHN i^l/>^ijn-jv ^y^>^;v 

(7. 7 6g, 5 0. 9 6mmolK h'j7i^M^70 (1 
3. 37 g, 5 0. 9 6mmo 1) js£Tf7W*i)\/tf>W&x.?-)]/ (4 0% h 
5 )V^ymk) (2 2. 19g, 5 0. 9 6mmol) «JDx, mUf:2m 

fJV-fr A ^ p v h ^ 7 4 — ( *, i; # /f ;V 1 5 0 g , >/lfflfcn^-;v= 

5/1, 2/U 1/1) ^fitSgt" !k BfiHttfcl/r^Sfl^ 

(7. 86g) %mtz 

10 'H-NMR (CDC1 3 ) (5 7.45-7.25 (m, 5H), 7.10 (d, J = 8.7 Hz, 2H), 6.85 (d, 
J = 8.7 Hz, 2H), 5.90-5.50 (br, 1H), 5.20-4.85 (br, 1H), 4.63 (s, 2H), 
4.30-4.15 (m, 1H), 4.13 (t, J = 4.8 Hz, 2H), 3.82 (t, J = 4.8 Hz, 2H), 

3.03 (dd, J = 13.7, 6.2 Hz, 1H), 2.93 (dd, J = 13.7, 7.7 Hz, 1H), 2.71 
(d, J = 4.8 Hz, 3H), 1.41 (s, 9H). 

15 (2) N a — (t er t h^>^J\y^—)V) - 

mmm 10© ( 1 ) (Dmmih^m (7. 8 6 g, mi. 5 5mmoi) 

)i> (3oomD izmfrhtzmmz-s • mmmmMTs ^v^am 
(0. sog) TkiRgmu mw^em^mnLtzo -t^ y%m^^ 

^7-;v=5o/i, 20/K 1 o/i) -emmr % z hiz £ \) , e^infrt 
^xmmb&m (2. 4 8g, mmniocD a) ^©2igw: 43%) 

25 ^-NMR (CDG1 3 ) 6 7.11 (d, J = 8.7 Hz, 2H), 6.85 (d, J = 8.7 Hz, 2H), 
6.00-5.60 (br, 1H), 5.30-4.80 (br, 1H), 4.35-4.20 (m, 1H), 4.06 (t, J = 

4.4 Hz, 2H), 4.02-3.90 (m, 2H), 3.02 (dd, J = 13.4, 6.3 Hz, 1H), 2.95 
(dd, J = 13.4, 7.5 Hz, 1H), 2.73 (d, J = 4.8 Hz, 3H), 2.15 (t, J = 6.0 
Hz, 1H), 1.41 (s, 9H). 
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(3) N a — (tert-^b^;i/») - ( 0-2 -r/D^Ecn^p) - 

mmmio(D (2) (Dmm\s€$® (2. 4 8g, 7. 3 3mmoi) ^Mt^ 
^i^> (5 0mD izmftvtzmm^ mur^ b v ? ^.—j^x? ■<> (2. 

5 8 8 g, 10. 9 9mmol) jo^OT^Mi (2. 92g, 8. 79mmo 

7j<M (5 0mL) £#P;t, ^nn*M (lOOmL) "trttmu f#^ri7cW 
$Dl£7.k (5 OmL) 7?^U ttMYn^^Ata MBETBfcH&b 

10 MOOg, ^dp*;va/^^7-;v=50/U 2 0/1) -©liirr&CLi: 

fc<fcDs ^m^Lxmm'ih^ (4. iig) 

^-NMR (CDC1 3 ) 6 7.11 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 
6.10-5.60 (br, 1H), 5.30-4.80 (br, 1H), 4.30-4.15 (m, 1H), 4.26 (t, J = 
6.3 Hz, 2H), 3.63 (t, J = 6.3 Hz, 2H), 3.10-2.90 (m, 2H), 2.73 (d, J = 
15 5.1 Hz, 3H), 1.41 (s, 9H). 

(4) N a - (tert-7h^M-J!/) - ( 0-2 -XJl&^jl) - 

mm\ i o © ( 3 ) comm^m ( 4 . iig, D6. nmmoi) ^ 

J—JV (10 OmL) -7k (5 OmL) ^e>^^?«{-«^-&s 8 0°C^» 
20 ?gJt?U ^(Dmmzmmmi- b U t> A ( 0 . 8 5 g, 6 . 7 2 mmo 1 ) §tK 

(5 omL) imfristcmmmz., mmrf2 2mmmwLtco smmm^w 
&s MffiT^^^— ;v^^*l, mwk^jiym (1 oomD l^o f#e>nfc 

(1. 6 5g, I^M^IO© (3) & (D 2 JLmi&m : 5 6%) £?#fc 0 
25 'H-NMR (DMSO-de) 6 7.90-7.75 (m, 1H), 7.13 (d, J = 8.4 Hz, 2H), 6.80 
(d, J = 8.4 Hz, 2H), 6.95-6.80 (m, 1H), 4.16 (t, J = 7.7 Hz, 2H), 4.10- 
3.90 (m, 1H), 2.88 (t, J = 7.7 Hz, 2H), 2.95-2.75 (m, 1H), 2.75-2.60 (m, 
1H), 2.57 (d, J = 4.5 Hz, 3H), 1.30 (s, 9H). 

(5) 0-2 -x;vto^;v-L-^ni/>JV-p<^;vT^ K 
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mSmH 0© (4) commits ( 1 . 6 5 g, $}4. 1 Ommo 1) £ b U 

jc h^>%to^mm-fmm-t2>ztiz£io, mmft-em (2. 5 4g, &m 

5 ^-NMR (DMSO-dg) 6 8.40-8.25 (m, 1H), 8.35-7.90 (br, 3H), 7.13 (d, J = 
8.4 Hz, 2H), 6.89 (d, J = 8.4 Hz, 2H), 4.20 (t, J = 7.6 Hz, 2H), 4.00- 
3.70 (m, 1H), 3.10-2.80 (m, 2H), 2.90 (t, J = 7.6 Hz, 2H), 2.61 (d, J = 
4.8 Hz, 3H). 

(6) tert-^P 5-^;i/-3 (R) - {1 (S) -p<^;i/#;w^ 

10 ^;i/-2- [4- (2-x;v^h^^» ^;v^;w^^;v} -2 

mmmicD (2) commit^m (1. 60g, 4. iommoi) 

$J 1 0 CD ( 5 ) ©gl®fb-£rtJ ( 2 . 5 4g, $J4. lOmmol) §DMF (2 
OmL) IzmfrLfcmm^ tK^T, HOB t -H 2 0 (O. 6 3g, 4. 10 
15 mmolK jV-^^l/^l^UV (1. 8 OmL, 16. 4 Ommo 1) 

VWSCI - HC1 (0. 9 4g, 4. 9 2mmol) ^J|»lli N ^©SSS 

24.5 mmmnhfeo Bimmm u >@t=7j<m^- 

h U^Azi7joj» (3. 2 0g, 2 0. 5 Ommo 1) §?Jc (1 0 OmL) Izm 
20 T«PL^ THF-^^y-;V (10/1) ^P,«!^ilStit[l (lOOmL 

x3) u Mifcttffcte: y — ;i/*Jp^«ET«libfco # & n&^SK^ * 

It^lIBfci: LT^@fb-n#l (2. 6 1 g, 9 1%) £f#fc 0 
! H-NMR (DMSO-dg) 6 8.45 (d, J = 8.9 Hz, 1H), 8.00-7.80 (m, 5H), 7.19 
25 (d, J = 8.6 Hz, 2H), 6.57 (d, J = 8.6 Hz, 2H), 4.75-4.60 (in, 1H), 3.80- 
3.60 (m, 2H), 3.30-3.15 (m, 1H), 3.00-2.90 (m, 1H), 2.80-2.40 (m, 3H), 
2.62 (d, J = 4.5 Hz, 3H), 2.35-2.15 (m, 2H), 2.00-1.85 (m, 1H), 1.60- 
1.20 (m, 2H), 1.09 (s, 9H), 0.90-0.75 (m, 1H), 0.85 (d, J = 6.4 Hz, 3H), 
0.76 (d, J = 6.4 Hz, 3H). 
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(7) 5-p<^;i/-3 (R) - {l (s) •-^^■;i/*;w^>r;i/-2-[4- 
(2-x;i/^ b^) 7i-Mif;i/A;w^^i/} -2 '(Rgjfcfcts) - 

»J1 Ocd (6) ©Si@fb-£rt) (2. 61g, 3. 7 5mmo 1) £ h <J7 
5 ;i/tf-p«sK (2 OmL) JcH^i^ Slt"4l^»bfco SjfcJSJftfcS*:^ 

(10 OmL) ^iP^ »§W§^hta^ 6€il§!#:hL 
TiMb^H ( 2 . 2 0g, 9 5 %) S^fco 

! H-NMR (DMSO-de) d 13.00-11.60 (br, 1H), 8.41 (d, J = 8.7 Hz, 1H), 
8.00-7.75 (m, 5H), 7.18 (d, J = 8.6 Hz, 2H), 6.56 (d, J = 8.6 Hz, 2H), 

10 4.75-4.60 (m, 1H), 3.78-3.60 (m, 2H), 3.22 (dd, J = 13.6, 11.3 Hz, 1H), 
2.94 (dd, J = 13.8, 4.0 Hz, 1H), 2.75-2.60 (m, 1H), 2.62 (d, J = 4.4 Hz, 
3H), 2.60-2.42 (m, 2H), 2.30-2.15 (m, 2H), 2.02 (dd, J = 13.6, 4.1 Hz, 
1H), 1.60-1.40 (m, 1H), 1.40-1.20 (m, 1H), 0.90-0.70 (m, 1H), 0.84 (d, J 
= 6.5 Hz, 3H), 0.76 (d, J = 6.5 Hz, 3H). 

15 (8) 2-rh7bFDf7r:;b 5-^;i/-3 (R) - {1 (S) -Xf-JV 
#;W^^;i/- 2 -[4- (2 -yUVto h3f*/) 7 :c ~;v]:c^-;i/;fc;W^-f 

-2 (R£fc&s) -:?#;w ^ H^ww^-yv t fd^-^— b j-v 

mmm 1 o © ( i ) omm\^m ( 2 . 2 0g, 3. 5 6mmoi) sdmf 

20 ( 5 0 mL) izmfrlsfzmm^ 7K^~Fs f-Jl^Jls* <J > ( 0 . 78m 

L, 7. 12mmol) N 0-2 ~=r h ^ t Kp fc°5^;Vfc bP^SWl'T^. > 
(0. 5 0 g, 4. 2 7mmo lKHOBt-H 2 O(0. 5 5 g, 3. 56 
mmol) ^OTSCI -HC1 (0. 8 2 g, 4. 2 7 mm o 1 ) £JH»I 

25 I&Kfft:*- h U A-tK^ (2. 78g, 17. 81mmol) £»Lfc7K 

(2 o OmL) t4i«ig\ i$mx°mnvfe&s THF-^^y-;V (1 0/ 

1) 7>^&&»t!j|iim (200mLxl, 100mLx3) U Mm»^ 

m.s i&mt & z hiz & b s a^m^h Lxmrn^t-^m (4. 5 0g, ^«a^) § 
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'H-NMR (DMSO-dg) 6 10.89 and 10.84 (br s, 1H), 8.37 (d, J = 9.0 Hz, 
1H), 8.00-7.87 (m, 1H), 7.87-7.75 (m, 4H), 7.19 (d, J = 8.3 Hz, 2H), 
6.52 (d, J = 8.3 Hz, 2H), 4.70-4.58 (m, 1H), 4.53 and 4.37 (br s, 1H), 
5 3.75-3.25 (m, 3H), 3.25-3.12 (m, 1H), 3.12-2.88 and 2.75-2.60 (m, 3H), 
2.61 (d, J = 4.5 Hz, 3H), 2.60-2.10 (m, 4H), 1.90-1.75 (m, 1H), 1.60- 
1.20 (m, 8H), 0.90-0.70 (m, 1H), 0.82 (d, J = 6.5 Hz, 3H), 0.75 (d, J = 
6.5 Hz, 3H). 

(9) 5-^^-3 (R) - {1 (S) -^^#;W\*^Y;i/-2-[4- 
10 (2 -yUVto 7ir;b]xfM;i//^^jV} -2 (RSfciiS) - 

1 O CD ( 8 ) (Dmmt&m ( 4 . 50g, D3. 56 mmo 1 ) &7j< 
(2 0mL) — ;V (4 0mL) -THF (4 0mL) ^fefr^^Ol 

mmts mur, mmm (2 omD ^n^i smmmnvt^o zoimmfrb 

15 ;kfc<fctfTHF&MEET®*U gKSfc* (3 0 OmL) :J3J;TMN 

iW**^-hU*>A2k«f» (2 OmL) ^iDit^bfco 
>!37A^DVh^77^- (St^'jMbf Chromatorex OD 
S DM-1 0 2 0T : 7 0g, 7jc/^^7-;i/= 1 0 0/0, 10/1, 5/ 

20 t>nt£Miir%Z.£Si&y)^ &&m^h\,xmmik€m (0. 73g, 

3 1 %) £#£ 0 

J H-NMR (DMSO-ds) 6 10.27 (br s, 1H), 8.57 (br s, 1H), 8.28 (d, J = 8.7 
Hz, 1H), 7.95-7.75 (m, 5H), 7.18 (d, J = 8.6 Hz, 2H), 6.52 (d, J = 8.6 
Hz, 2H), 4.75-4.55 (m, 1H), 3.75-3.54 (m, 2H), 3.28 (dd, J = 13.5, 11.3 
25 Hz, 1H), 2.92 (dd, J = 13.6, 3.9 Hz, 1H), 2.72-2.55 (m, 1H), 2.61 (d, J 
= 4.5 Hz, 3H), 2.50-2.28 (m, 2H), 2.28-2.10 (m, 2H), 1.84 (dd, J = 13.5, 
3.9 Hz, 1H), 1.50-1.20 (m, 2H), 0.90-0.70 (m, 1H), 0.82 (d, J = 6.5 Hz, 
3H), 0.76 (d, J = 6.5 Hz, 3H). 

mmm 1 
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5-^^;i/-3 (R) - {1 (S) -^^;p^;w?^^;i'-2-[4- 

5. b Fn^p-y-A^ 7-h'J">A^ 



(1) JV a — (tert-7h^>*M-;i/) - (0-4-^)1*7^)1) - 

l*€«ll© (3) <DmM1k^£> J; 1 , 4-y^>x;i/h>§MV\ HfflBfcl 
4© (2) klRffl|<o^t:«kt)^bfco 
10 (2) o-4-^;i/^^;v-l-5 l d->>jv-p<^;vt^ h* 

^Jteflll 10 (l) ©^®fb£«&&JBv\ «^J4© (3) fciw©2r&fc:«fc 

'H-NMR (DMSO-de) 6 8.40-8.25 (m, 1H), 8.40-7.90 (br, 3H), 7.11 (d, J = 
8.6 Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H), 4.10-3.70 (m, 3H), 3.05-2.78 (m, 
15 2H), 2.61 (d, J = 4.6 Hz, 3H), 2.55-2.35 (m, 2H), 1.90-1.50 (m, 4H). 

(3) 5-p<^;v-3 (r) - {i (s) -^^;^;w^-r;v-2-[4- 

(4-7,)\s*7~h^» 7 x.-)V]^)Vtl)W^-( M -2 (RSfeliS) - 

HW.il© (2) <D&mfa&fo&&xmBmi 1© (2) ©^@fb-£$i£ffi 

20 V\ H»J10© (6) - (9) fc|gffll©^act:«tt)-&fiRbfco 

MMR (DMS0-d 6 ) 6 10.27 (br s, 1H), 8.56 (br s, 1H), 8.28 (d, J = 9.0 
Hz, 1H), 7.95-7.75 (m, 5H), 7.18 (d, J = 8.6 Hz, 2H), 6.54 (d, J = 8.6 
Hz, 2H), 4.70-4.55 (m, 1H), 3.45-3.15 (m, 3H), 2.92 (dd, J = 13.4, 3.2 




5 



68 



WO 02/06214 



PCT/JPOl/06275 



Hz, 1H), 2.72-2.55 (m, 1H), 2.62 (d, J = 4.6 Hz, 3H), 2.50-2.38 (m, 1H), 
2.38-2.25 (m, 1H), 2.21 (t, J = 7.8 Hz, 2H), 1.81 (dd, J = 13.5, 3.8 Hz, 
1H), 1.50-1.20 (m, 4H), 1.10-0.85 (m, 2H), 0.85-0.70 (m, 1H), 0.83 (d, J 
= 6.5 Hz, 3H), 0.75 (d, J = 6.5 Hz, 3H). 

5 mmm 1 2 



5-^^)1-3 (R) - {1 (S) -^3^#;W^-f;i/-2-[4- (5-X 

;i/^>h^» 7ir;i/]xf;Wji//^^;i/} -2 (R^fcttS) -y^)V 



10 

(1) N a - (tert-7>^M-;i/) - (0-5 -?un^>?-)l) 

mmmicD (3) (Dmmt^ (i o. oog, 34. ommoiK 1-? 

0^-5-^00^^ (5. OmL, 38. Ommol) N K 2 C0 3 
15 (2. 3 6g, 17. lmmo 1) ©DMF ( 1 0 OmL) Mt£7 0°CT2 2 

^M7A^D7h^77>f- (CHCl a ) fctISt§^i:tJ; DSM 
1^3 (7. 5 6 g, 5 6%) §#feo 
20 'H-NMR (DMSO-ds) 6 7.99-7.74 (m, 1H), 7.12 (d, J = 8.4 Hz, 2H), 6.83 
(m, 1H), 6.81 (d, J = 8.4 Hz, 2H), 4.11-3.99 (m, 1H), 3.92 (t, J = 6.3 
Hz, 2H), 3.65 (t, J = 6.6 Hz, 2H), 2.89-2.75 (m, 1H), 2.74-2.45 (m, 1H),' 
2.59 (m, 3H), 1.90-1.43 (m, 6H), 1.35-1.15 (m, 9H). 
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(2) N a - (tert-^h^>A^-;i/) - ( 0-5 -XJV^y^-jv) 

2© (1) ©3lMbl^£ffl^Ts «^>J1 Ocd (4) h|sJtt©7^£; 

5 'H-NMR (DMSO-dg) 5 7.95-7.75 (br, 1H), 7.11 (d, J = 8.4 Hz, 2H), 6.87- 
6.83 (m, 1H), 6.81 (d, J = 8.4 Hz, 2H), 4.50-4.21 (br, 1H), 4.10-3.98 
(m, 1H), 3.98-3.77 (m, 2H), 2.92-2.78 (m, 1H), 2.70-2.45 (m, 1H), 2.59 
(m, 3H), 2.44-2.30 (m, 2H), 1.79-1.36 (m, 6H), 1.35-1.15 (m, 8H). 

(3) 0-5 -XJVfc^y^Jl-L-^tii/yN-A^JlTS, h~ 

io mmmi 2© (2) (Dmrnt-tm-ttm^Xs mmn 0© (5) tmm^m 

^-NMR (DMSO-dg) 6 8.35-8.24 (br, 1H), 8.22-8.01 (br, 2H), 7.11 (d, J = 
8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 3.93 (t, J = 6.3 Hz, 2H), 3.90- 
3.74 (m, 1H), 3.66-3.52 (m, 1H), 3.50-3.30 (m, 2H), 3.07-2.79 (m, 1H), 
15 2.62 (d, J = 4.5 Hz, 2H), 2.45-2.32 (m, 1H), 1.80-1.39 (m, 7H). 

(4) 5-^;v-3 (R) - {l (s) -^;v£;w^-f;i/-2-[4- 

(5 7^— J^^JVijJV/^^ JV} -2 (R^fc&S) 

mmmicD (2) (Dmmh^m^^mmmi 2© (3) (Dmrnih-^m^m^ 
20 ~Cs mimno<D (6) - o> tmm^m^xb^mvtzo . 

MMR (DMSO-dg) 6 10.27 (br, 1H), 8.56 (br, 1H), 8.28 (d, J = 9.0 Hz, 
1H), 7.88-7.80 (br, 5H), 7.19 (d, J = 8.7 Hz, 2H), 6.53 (d, J = 8.7 Hz, 
2H), 4.67-4.57 (m, 1H), 3.40-3.18 (m, 4H), 2.98-2.81 (m, 1H), 2.70-2.51 
(m, 4H), 2.49-2.37 (m, 1H), 2.36-2.21 (m, 2H), 1.85-1.71 (m, 1H), 1.48- 
25 1.20 (m, 4H), 1.08-0.82 (m, 5H), 0.82 (d, J = 6.3 Hz, 3H), 0.75 (d, J = 
6.3 Hz, 3H). 
Hi 1 3 

5-^;v-3 (R) - {1 (S) -^;vft;w\^-f;i/-2- [4- (3-x 

)l*yntf**/) xf;i/AjW^^M -2 (Rg;fc&S) - (2- 



70 



WO 02/06214 



PCT/JPOl/06275 




(1) 4-tert-yh^>-2 (R) - V 7*^JV - 3 (RSfe(iS) - 

HSIEfll l © ( l ) ©SM-fbi^te «ktf 2 -t7f;i/^n =■ b*£ffli\ l 

© (2) h|eI^©^fcJ;t)^bfco IIU HlS77r>a*7^DYF 

^-NMR (CDC1 3 ) <5 7.80-7.73 (m, 3H), 7.61 (s, 1H), 7.47-7.39 (m, 2H), 
10 7.28 (d, J = 1.8 Hz, 1H), 3.07-2.95 (m, 3H), 2.82 (m, 1H), 1.82-1.72 (m, 
2H), 1.65-1.62 (m, 1H), 1.22 (s, 9H), 0.93 (d, J = 6.3 Hz, 3H), 0.91 (d, 
J = 6.3 Hz, 3H). 

(2) 5-^;i/-3 (R) - {1 (S) -**-;i/*;w*E-Y;i/-2- [4- 

1 3 © ( 1 ) ©gtj^{bi^>:fc J;7j<^^ij 4 © ( 3 ) ©^Mb^tJ^ffl 

v\ msmo© (6) ~ o) hmmvftmz&b&f&vtzo 

'H-NMR (DMSO-dg) 5 10.13 (br s, 1H), 8.56 (br s, 1H), 8.31 (d, J = 8.7 
Hz, 1H), 7.90-7.65 (m, 4H), 7.50-7.35 (m, 2H), 7.26 (s, 1H), 7.20 (d, J 
20 = 8.6 Hz, 2H), 6.94 (dd, J = 8.4, 1.5 Hz, 1H), 6.59 (d, J = 8.6 Hz, 2H), 
4.70-4.55 (m, 1H), 3.50-3.20 (m, 3H), 2.90 (dd, J = 13.6, 3.9 Hz, 1H), 
2.72 (dd, J = 13.6, 11.5 Hz, 1H), 2.61 (d, J = 4.5 Hz, 3H), 2.58-2.40 
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(m, 1H), 2.30-2.20 (m, 1H), 2.20 (t, J = 7.3 Hz, 2H), 1.94-1.80 (m, 1H), 
1.60-1.20 (m, 4H), 1.00-0.80 (m, 1H), 0.85 (d, J = 6.5 Hz, 3H), 0.77 (d, 
J = 6.5 Hz, 3H). 

msm 1 4 

5 (R) - {1 (S) - 7 i ;V- 2 - [ 4 - (3- 




10 (1) JV tf - (tert-7F^>*M^) - (O-tert-W) - 
L-^-D->>iV"-7 3ir:;i/T^ F 
TV— (tert-7f^>AM-;i/) - (O-tert-^jV) -L-^ 

P^>*«kVT—U>*MV\ ^6*6001© (3) ^^©^fci^D^bfco 
tt-NMR (DMSO-ds) 6 9.96 (br s, 1H), 7.56 (d, J = 7.5 Hz, 2H), 7.30 (t, 
15 J = 8.0 Hz, 2H), 7.21 (d, J = 8.3 Hz, 2H), 7.09 (d, J = 8.1 Hz, 1H), 
7.04 (t, J = 7.4 Hz, 1H), 6.86 (d, J = 8.3 Hz, 2H), 4.40-4.12 (m, 1H), 
2.93 (dd, J = 13.4, 4.8 Hz, 1H), 2.80 (dd, J = 13.4, 10.1 Hz, 1H), 1.32 
(s, 9H), 1.24 (s, 9H). 

(2) l-^u*/>n-7^=.)17k k wm& 
20 msm 1 4 © ( i ) commib£i®*m\,\ msm 10(4) tnm^m^x 

X H-NMR (DMS0-d 6 ) 6 10.71 (br s, 1H), 9.37 (br s, 1H), 8.60-8.10 (br, 
3H), 7.57 (d, J = 7.5 Hz, 2H), 7.34 (t, J = 8.0 Hz, 2H), 7.10 (t, J = 
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7.5 Hz, 1H), 7.09 (d, J = 8.4 Hz, 2H), 6.69 (d, J = 8.4 Hz, 2H), 4.30- 
4.05 (m, 1H), 3.09 (dd, J = 13.8, 6.6 Hz, 1H), 2.99 (dd, J = 13.8, 7.2 
Hz, 1H). 

(3) 5 3 (R) - {1 (S) -7i-WW;i/-2-[4- 

* 

mmm 1 © ( 2 ) ©s®-fb^^ £ifi%&s$i 14© ( 2 ) (Dmrnt-emzm^ 
Xs mm ko (5) - o) hiwiii©75^3j;t)^bfeo 

^-NMR (DMSO-de) (5 10.27 (br s, 1H), 10.11 (br s, 1H), 8.80-8.30 (br, 
10 1H), 8.43 (d, J = 8.4 Hz, 1H), 7.90-7.80 (m, 4H), 7.61 (d, J = 7.5 Hz, 
2H), 7.33 (t, J = 7.8 Hz, 2H), 7.26 (d, J = 8.7 Hz, 2H), 7.06 (t, J = 
7.4 Hz, 1H), 6.56 (d, J = 8.7 Hz, 2H), 4.90-4.80 (m, 1H), 3.50-3.20 (m, 
3H), 3.04 (dd, J = 13.2, 3.6 Hz, 1H), 2.82-2.68 (m, 1H), 2.60-2.45 (m, 
1H), 2.42-2.29 (m, 1H), 2.16 (t, J = 7.4 Hz, 2H), 1.95 (dd, J = 13.6, 
15 3.9 Hz, 1H), 1.55-1.20 (m, 4H), 0.90-0.75 (m, 1H), 0.84 (d, J = 6.6 Hz, 
3H), 0.73 (d, J = 6.6 Hz, 3H). 

mm 1 5 

5-^f;i/-3(R)-[2-7x-ji/-i (s) -(7.;i/^^;v^;w^-r;p)^ 

20 y-&M ^hu^Am 




(1) N- (tert-7"h^M-;i/) -L-7ir;i/77r> 
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N- (tert-^h^M») -L-7i^77r> (3 0. 0 
g, 1 1 3mmo 1) j3^>^V7JVn-;i/ (14. OmL, 13 6mmo 

i) -&mh*?-\s> (2 0 omL) izm-frLfcrnmi^ ^m~r, i-vt&vr 

5 ^yb°U^> (1. 38g, 11. 3mmol) jS.fctWSCI • HC1 (2 
6. 0 g, 136mmol) &JB8c&n*.s 6 3 Iff 

^J*#bfco M«»f)MffiT«§^Lfe#s (2 0 OmL) £ 

Jnits (4 0 OmL) tittiife. t#£nfcttm?t£0. 5NM 

. 7jCs ISfOj^^K^^- h U^A7j<«s 7K ffitt&mfc (#2 0 OmL) 

>fr£>S*§Hf££fcfcJ;?K &&MlthbTgtMbl^tJ (3 3. lg, 8 
2%) £f#fco 

'H-NMR (CDC1 3 ) 5 7.45-6.90 (m, 10H), 5.17 (d, J = 12.3 Hz, 1H), 
5.10 (d, J = 12.3 Hz, 1H), 5.05-4.85 (m, 1H), 4.75-4.55 (m, 1H), 3.20- 
15 2.85 (a, 2H), 1.41 (s, 9H). 

(2) l-7i-;v?7-> ^>^;Kc^;i/ igmM 
mmm 15© ( l ) (Dmmt^m ( 1 7 . 8g, 50. lmmol) §ynn 
*;VA (6 OmL) izm-frLfamm^ m$T, 4NM-^W>ii (4 
OmL) £fln*. s ^M7?4l^|ffl|IH*bfco £^Mfci^^;Kn—^;i/ (10 0 

20 mL) mmzzms y k^—^ Mm. mm-^^h^^s a 

fil^fc bT^»fb£«l (13. 7g, 9 4%) £*§fc 0 
^-NMR (DMSO-dg) 5 8.75 (br s, 3H), 7.45-7.15 (m s 10H), 5.16 (d, J 
= 12.4 Hz, 1H), 5.11 (d, J = 12.4 Hz, 1H), 4.32 (dd, J = 7.8, 5.6 Hz, 
1H), 3.23 (dd, J = 14.0, 5.6 Hz, 1H), 3.09 (dd, J = 14.0, 7.8 Hz, 1H). 

25 (3) tert-^P 3 (R) - [1 (S) -^>^;i/*3r$/:fc;i/3tf-;i/- 

2-7in;vxf;i/^/^^;v] -5 -^;i/-2 (RSfcfcfcS) 

mmmicD (2) commits (10. og, 25. 7mmoi) &&v%m 

mi 5© (2) ©»fb-£rtJ (7. 4 9 g, 2 5. 7mmo 1) §DMF (5 0 

i 
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mL) fc$gfrUfc$8*fcl^ ?K^T\ U > (8. 5mL, 7 7. 

Ommo 1), HOB t • H 2 O (3. 93g, 2 5. 7mmo 1) &J;OTS 
CI-HC1 (5. 9 1g, 30. 8mmol) £Ji#djn;U ^M*7?^fc:# 

1 4BffI08l#bfeo MJfS$S$g&;>Mc (2 0 OmL) *fc&£ N flrffi 
5 «5tbfeo »6>nfc«fltl«I*W»^^;i/ (3 0 OmL) 0. 5 

nim, 7jc s mumrnxmi- v u 7K i^p^^tk (§ioomD 

m (1 2. 3g, 7 6%) £f#fc 0 

10 ^-NMR (CDC1 3 ) d 7.90-7.80 (m, 2H), 7.80-7.68 (m, 2H), 7.40-7.05 (m, 
10H), 6.70 (d, J = 8.2 Hz, 1H), 5.19 (d, J = 12.2 Hz, 1H), 5.13 (d, J = 
12.2 Hz, 1H), 5.04 (ddd, J = 8.6, 8.2, 5.5 Hz, 1H), 3.46 (dd, J = 14.2, 
5.4 Hz, 1H), 3.39 (dd, J = 14.2, 7.1 Hz, 1H), 3.30 (dd, J = 14.1, 5.5 
Hz, 1H), 3.06 (dd, J = 14.1, 8.6 Hz, 1H), 2.86 (ddd, J = 9.7, 7.1, 5.4 

15 Hz, 1H), 2.60 (ddd, J = 10.8, 9.8, 3.4 Hz, 1H), 1.70-1.55 (m, 1H), 1.55- 
1.35 (m, 1H), 1.25 (s, 9H), 1.10-0.95 (m, 1H), 0.79 (d, J = 6.4 Hz, 3H), 
0.78 (d, J = 6.4 Hz, 3H). 

(4) 3 (R) - [l (S) -^>^;i/^-^>>*;^-;v-2-7oi-;v^;i/ 

20 m 

mum 1 5 cd ( 3 ) (Dmmk-mt) (12. 0 g, 19. 1 mmo d &m(b* 

(lOmL) fc^frL-fci&iftfcs zK^Ts h U 7^n»i (2 OmL) 

25 g, femm *mco 

^-NMR (DMSO-dJ 6 12.35 (br s, 1H), 8.66 (d, J = 8.4 Hz, 1H), 
7.95-7.80 (m, 4H), 7.45-7.20 (m, 7H), 7.20-7.05 (m, 2H), 6.95-6.80 (m, 
1H), 5.14 (d, J = 12.5 Hz, 1H), 5.09 (d, J = 12.5 Hz, 1H), 4.85-4.70 (m, 
1H), 3.45-3.30 (m, 1H), 3.19 (dd,' J = 13.7, 4.8 Hz, 1H), 2.89 (dd, J = 
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13.7, 11.0 Hz, 1H), 2.65 (ddd, J= 10.8, 5.1, 5.1 Hz, 1H), 2.59-2.38 (m, 
2H), 1.60-1.40 (m, 1H), 1.40-1.20 (m, 1H), 0.90-0,75 (m, 1H), 0.74 (d, J 
= 6.6 Hz, 3H), 0.69 (d, J = 6.6 Hz, 3H). 

(5) 2-rh7tFnt"7-;v 3(R)-[ l(S)-^>^;i/^^>^;i/^-;i/ 
5 -2-7^-;v^5 L ;v*;w^^;i/]-5-p<^-;v-2 (R£fcfc£S) -y$)\; 

m$mi 5 CO (4) (Dmmt^ (l O. 9 0g, 19. lmmo 1) §DM 

f (50mL) izm-frhfemm^ n-* »; > (2. im 

L, 19. lmmol), 2-Th7hFP^;i/bFD^>;i/7^> (2. 
10 6 9 g, 2 3. Ommo lKHOBt-H 2 0 (2. 9 3g, 19. lmmo 
1) jSkxmSCI -HC1 (4. 4 0g, 2 3. Ommol) £JII#d)n>U g 
fi*"Tflft^t:#fi$^:«:3&s& 1 4I^KSH*bfco SffiSStt*** (2 0 OmL) 

*£bfc^ fcfc,fc!> N fi6@f*hbT^®-fb^rtJ ( 1 1 . 97g, 9 

15 3%) £f#fco 

•H-NMR (DMSO-ds) 5 10.93 and 10.88 (br s, 1H), 8.70-8.55 (m, 1H), 
7.95-7.75 (m, 4H), 7.40-7.20 (m, 7H), 7.15-7.00 (m, 2H), 6.90-6.75 (m, 
1H), 5.13 (d, J = 12.6 Hz, 1H), 5.09 (d, J = 12.6 Hz, 1H), 4.85-4.70 (m, 
1H), 4.53 and 4.37 (br s, 1H), 3.75-3.27 (m, 2H), 3.19 (dd, J = 13.8, 

20 4.8 Hz, 1H), 3.10-2.65 (m, 1H), 2.88 (dd, J = 13.8, 11.1 Hz, 1H), 2.60- 
2.35 (m, 2H), 2.24 (ddd, J = 13.9, 13.7, 4.1 Hz, 1H), 1.65-1.20 (m, 8H), 
0.90-0.75 (m, 1H), 0.72 (d, J = 6.3 Hz, 3H), 0.68 (d, J = 6.3 Hz, 3H). 

(6) 2-rh7hFDh'7-;i/ 3(R)-[ l(S)-W^>-2-7i-;i' 

25 WtKO^-h 

mm 1 5 CD ( 5 ) <Di$mth&m ( 1 1 . 9 7g, 17. 9mmol) W 
y— )l> (1 0 OmL) — DMF (1 5 OmL) fr£&&M£r«^»U 

i o%^^^A-mmm d. 2o g ) ymmmvt^ 
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IZX^O, fi-felH^^ LTmMih&m (9. 17g, 8 9%) £#fco 
^-NMR (DMSO-dg) 5 13.50-11.50 (br, 1H), 10.93 and 10.88 (br s, 
1H), 8.60-8.35 (m, 1H), 7.95-7.75 (m, 4H), 7.40-7.20 (m, 2H), 7.15-7.00 
5 (m, 2H), 6.87-6.70 (m, 1H), 4.70-4.57 (m, 1H), 4.53 and 4.37 (br s, 1H), 
3.75-3.20 (m, 2H), 3.15 (dd, J = 13.7, 4.2 Hz, 1H), 3.10-2.65 (m, 1H), 
2.81 (dd, J = 13.7, 11.5 Hz, 1H), 2.60-2.35 (m, 2H), 2.21 (ddd, J = 
13.9, 13.7, 4.1 Hz, 1H), 1.70-1.10 (m, 8H), 0.95-0.70 (m, 1H), 0.82 (d, 
J = 6.3 Hz, 3H), 0.76 (d, J = 6.3 Hz, 3H). 
10 (7) 2-rh7tFDt7^ 5-^fJV-3(R)-[2-7i^-l 

(S)-(x;i/*p<^;i'*;w^^;v)^;v>b;w^-r;i/]-2 (Rg^fc&S) - 

msmi 5© (6) (Dmrnt-sm (5. 7 9 g, 9. 9 9mmo d &dmf 

(lOOmL) fcS&frbfcSttfc^ *^Ts T$;*#>X)]/*>Wl (1. 3 3 
15 g, 12. OmmolK 3-bh*n^>-3, 4-i?h 

1, 2, 3-^>^h'J7^> (raOOBti:i&) (1. 63g, 9. 99 
mmolK JV-^^l/^l/^U > (1. lmL, 9. 9 9mmo 1) ^feJ^W 
SCI-HC1 (2. 3 0 g, 12. Ommo 1) ^MmuXs ^Mf;Tl&^£ 

20 (7. 79g, 49. 9mmol) »Lfe7ki« (4 0 0mL) 

^-ef&m£i*s THF-^^y-M^^s^gi (lo/i) -cam (5 
oomLx3) u am^i-^y— ;va^«ETiibfeo SKSfc^-fV 

mfch\sxmmk-em (37. sog, ^ii#j) ^#fco 

25 ^-NMR (DMSO-dg) 6 10.90-10.75 (m, 1H), 8.40-8.25 (m, 1H), 8.12- 
8.00 (m, 1H), 7.90-7.75 (m, 4H), 7.40-7.25 (m, 2H), 7.05-6.90 (m, 2H), 
6.70-6.55 (m, 1H), 4.85-4.70 (m, 1H), 4.60-4.30 (m, 1H), 4.10-3.10 (m, 
5H), 3.10-2.20 (m, 5H), 2.00-1.80 (m, 1H), 1.70-1.15 (m, 8H), 0.95-0.70 
(m, 1H), 0.83 (d, J = 6.3 Hz, 3H), 0.74 (d, J = 6.3 Hz, 3H). 
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(8) 5 -*?-)i/-3(R)-[2-7 i(s)-(^;i/^^-;i/^;w^-r 

;i/)rc^;V^;W^-f;i/]- 2 (R£fci±S) -7^;HU^^M^yhF 

15© ( 7 ) ©S^-fbi^t) (37. 8 0g, $J 9 . 99mmol) £tR 
5 (2 0 OmL) -p<^7— ;i/ (4 0 OmL) — THF (2 0 OmL) ^5>^§^ 

mUTf, 1NM (2 0 OmL) ^MI^S^ 8B#^}ft#b 

&7k(2 5 0mL) Mlbkfil^ h U (0. 8 4 g, 9. 99m 

10 mol) -etfltJbfco t#&tLfe7_R«§^r«*»^A (^t^t>HP- 
20:7Ks 5 0%^^/ -;WK^M) U 5 0%^^/ — ;i/7j<MrT:l§ffi 

(1. 37g, 2 2%) £f#fco 

15 ^-NMR (DMSO-dJ 6 10.27 (br s, 1H), 8.56 (br s, 1H), 8.29 (d, J = 
9.0 Hz, 1H), 8.10-7.95 (m, 1H), 7.95-7.80 (m, 4H), 7.40-7.30 (m, 2H), 
7.10-6.90 (m, 2H), 6.70-6.55 (m, 1H), 4.85-4.70 (m, 1H), 4.01 (dd, J = 
13.0, 6.6 Hz, 1H), 3.81 (dd, J = 13.0, 5.3 Hz, 1H), 3.50-3.20 (m, 1H), 
3.12 (dd, J = 13.7, 3.2 Hz, 1H), 2.80-2.60 (m, 1H), 2.50-2.32 (m, 2H), 

20 1.97-1.80 (m, 1H), 1.55-1.25 (m, 2H), 0.90-0.70 (m, 1H), 0.84 (d, J = 
6.6 Hz, 3H), 0.75 (d, J = 6.6 Hz, 3H). 

5-^;i/- 3 (R) -[2-^rc-;b- l (R) -(x;^p<^;i/£;W^-f 

;i/)^;ptj;w^^;i/]-2 (R^fcttS) -7^wu7^;KWtF 

mmm i soit-emwTx^u^— © im] 
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o 


1 J 








I 





o 




o 




o 



S0 3 Na 



(1) 2-rh7tFP^7-JV 5-^^;V-3 (R) -[2-7 ^—))/- 1 

(R) -(^;v^p<^;v^;w^-f;i/)^;i/^;w^^;i/]-2 (R^fc«S) 

f||g$!l 1 5 © ( 6 ) (DmMi b^t) ( 1 . OOg, 1. 7 3mmo 1) §DMF 
(2 0mL) legfrbfc^rtle yK^Ts 7^y^^>^M>l (0. 2 3 
g, 2. 07mmol), N-^^-)V^)\y^ \) > ( 0 . 4 2mL 5 3. 8 0 mm 
o 1) N HOB t • H 2 0 (0. 2 6g, 1. 7 3mmo 1) ^cfcWSCI ■ 
10 HC1 (0. 4 0 g, 2. 07mmol) £Jlife&n;U -?©S*^fi*T#^lc: 

(1. 35g, 8. 6 3mmol) (80mL) t^bfcMt£#OXs ^ 
TfiaW^^Ts THFM (10 0mLx3) U »aj«fc^y-;i/*init 

15 D N bT 2 8 % d e <DmMh€m ( 1 . 2 7 g, ^fil^j) £t# 

(2) 5-PWI/-3 (R) -[2-7i-;i/-i (R) H*^^;kfc;wi 

20 =*I»J1 6© (1) CD 2 8%de© 



(1. 2 7 g, 7 3mm 

o 1) ^7jC (2 5mL) -*&7-)l (6 OmL) — THF (2 OmL) 
S^tSSfid-^s ^fiTs 1N« (lOmL) *JP^.|^fit?7KfWBJB^b 



feo i KJffiaSF»*&^^>'-;i/*J:tJ t THF SHEETS* U 7K (2 OmL) 
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XimWkmi- h V ( 1 . 00g, 11. 9 Ommo 1) SSni^ntfeo # 
£> tife^lfiA ^ A^n-?h^77^- (m±^> D ->T>fb# C h r o m a t 
or ex ODS DM- 1.0 2 0T: 50 g, 7jc/^^y-/l/= 1 0 0/ 

o, 5o/i, 20/1, io/i, 5/i) -zmm&s &*&Dmm*mtos 



15 



2 4g, 2 1%) 



X H-NMR (DMSO-dg) 6 10.39 (br s, 1H), 9.00-8.20 (br, 1H), 8.41 (d, J 
= 9.0 Hz, 1H), 8.18 (dd, J = 6.7, 5.2 Hz, 1H), 7.90-7.75 (m, 4H), 7.31 
10 (d, J = 6.9 Hz, 2H), 7.24 (t, J = 7.2 Hz, 2H), 7.16 (t, J = 7.1 Hz, 1H), 
4.75-4.60 (m, 1H), 4.08-3.98 (m, 1H), 3.99 (dd, J= 12.9, 6.7 Hz, 1H), 
3.77 (dd, J = 12.9, 5.2 Hz, 1H), 3.50-3.30 (m, 1H), 3.13 (dd, J = 13.9, 
3.0 Hz, 1H), 2.70-2.58 (m, 1H), 2.69 (dd, J = 13.9, 11.8 Hz, 1H), 2.58- 



2.45 (m, 1H), 1.29 (t, J = 12.0 Hz, 1H), 0.81-0.65 (m, 1H), 0.65-0.50 

» 

(m, 1H), 0.54 (d, J = 5.1 Hz, 6H). 



5 3 (R) ~[2-7x-;i/- 1 (S) - ( 2 -XJV^^JVtlJW^ 



20 




\\ ^-ONa 



mm i 5 cd ( 6 ) <Dmm4hem&&zf# t> u >&jbv\ mmm 1 5 © ( 7 ) 
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- (8) J:»^}a!)ML&o 

X H-NMR (DMSO-de) 6 10.31 (br s, 1H), 8.59 (s, 1H), 8.38 (d, J = 8.7 
Hz, 1H), 7.85-7.80 (br s, 5H), 7.29-7.25 (m, 2H), 7.08-7.00 (m, 2H), 
6.77-6.70 (m, 1H), 4.65-4.50 (m, 1H), 3.85-3.74 (e, 1H), 3.52-3.25 (m, 
5 3H), 3.07-2.93 (m, 1H), 2.85-2.70 (m, 1H), 2.55-2.40 (m, 3H), 2.19-2.10 
(m, 1H), 1.55-1.29 (e, 2H), 0.90-0.70 (m, 1H), 0.82 (d, J = 6.3 Hz, 3H), 
0.76 (d, J = 6.3 Hz, 3H). 

5-^;i/-3 (R) -[2-y ol-ji- l (R) - (2-x;v^^;i/>b;w^ 

imMm 1 7 (Dih^(D^JT^ U3r cd 1 ®] 




15 1 5 © ( 6 ) ©^j^bi^fej;^ y >^v\ mmn l 6 © ( l ) 

- (2) ^|SI^©^Sfcj;D^bfco 

J H-NMR (DMSO-dg) 6 10.41 (br s, 1H), 8.70 (s, 1H), 8.43 (d, J = 8.4 
Hz, 1H), 8.08-8.03 (1H, m), 7.83-7.80 (br s, 4H), 7.27-7.14 (m, 5H), 
4.51-4.44 (m, 1H), 4.00-3.90 (m, 1H), 3.48-3.27 (m, 3H), 3.22-3.04 (m, 
20 1H), 2.85-2.55 (m, 5H), 1.65-1.30 (m, 1H), 0.85-0.54 (m, 8H). 

5-^;i/-3 (R) -[2-y 1 (S) - ( 3 -XJV^y'U KJVtiJV 

M-2 (R£fc&s) -y$)VJ 3. KpWWv*- 
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mmm 1 5 © ( 6 ) £Tf3-T^;7°nn>xji*>m%m 
5 v\ mmmi5(D m - (8) hmm^m^x^^mhtco 

^-NMR (DMSO-de) 6 10.30 (s, 1H), 8.59 (s, 1H), 8.33 (d, J = 8.7 Hz, 
1H), 7.85-7.80 (br s, 5H), 7.31-7.27 (m, 2H) 3 7.07-7.00 (m, 2H) 3 6.73- 
6.65 (s 3 1H), 4.68-4.55 (m 3 1H) 3 3.85-3.73 (m, 1H), 3.25-2.95 (m, 3H), 
2.84-2.70 (m, 1H), 2.58-2.33 (m, 4H), 2.16-2.04 (m, 1H), 1.80-1.64 (m, 
10 2H), 1.55-1.35 (m, 2H), 0.90-0.70 (m, 1H) 3 0.83 (d 3 J= 6.6 Hz, 3H) 3 0.76 
(d, J = 6.6 Hz, 3H). 
^feffH 2 0 

5-7<^;i/-3 (R) -[2-7 ^-Jl- 1 (R) - (3-XM7DhVW/l/ 

/^-oi) jv]-2 (R^fc^s) -^^;w ^ 

[mMM 1 9 (Dih^cD^JT^ UJr ©— 8] 
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v\ mmmi6(D cd - (2) tmrn^m^^^^rnvfco 

'H-NMR (DMSO-dg) 6 10.40 (s, 1H), 8.62 (s, 1H), 8.40 (d, J = 8.7 Hz, 
5 1H), 7.86-7.73 (br s, 4H), 7.32-7.05 (m, 5H), 4.60-4.48 (m, 1H), 4.02- 
3.89 (m, 1H), 3.82-3.69 (m, 1H), 3.68-3.30 (m, 2H), 3.25-3.00 (m, 3H), 
2.82-2.70 (m, 2H), 2.69-2.20 (m, 2H), 1.82-1.64 (m, 2H), 1.40-1.20 (m, 
1H), 0.85-0.41 (m, 8H). 

mmm 2 1 

10 5-p<^;i/-3 (R) -[2-7in;i/-i (s) - ( 4 -x;i/^^;v*;w^ 




15 mm 1 5 © ( 6 ) ©Sl{^i^ cfc^M — T%J >Bf V \ 

mmm\ 5© (7) - (8) j:i5i«©^^j;D^bfco 

'H-NMR (DMSO-dg) 6 10.31 (s, 1H), 8.59 (s, 1H), 8.35 (d, J = 8.7 Hz, 
1H), 7.84-7.80 (br s, 5H), 7.31-7.24 (m, 2H), 7.07-7.01 (m, 2H), 6.73- 
6.67 (s, 1H), 4.68-4.58 (m, 1H), 3.84-3.70 (s, 1H), 3.44-3.22 (m, 1H), 
20 3.15-2.84 (m, 3H), 2.89-2.71 (m, 1H), 2.51-2.32 (m, 3H), 2.17-2.03 (m, 
1H), 1.70-1.20 (m, 6H), 0.90-0.70 (m, 1H), 0.82 (d, J = 6.6 Hz, 3H), 
0.76 (d, J = 6.6 Hz, 3H). 
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mssm 2 2 

5-^^;i/-3 (R) -[2-^^-;i/-i (S) - ( 5 -x;v^>3Vi/rfr;i/M 
^e-r;i/) ^^;i/^;w^-r;i/]-2 (R£fc»S) -7^jh^F^^a^ 



(l) 5 -^n^E^>^;i/^;v*>^ ^bU^A^ 

1, 5-^7d^>^> (2 3. 2g ; lOlmmoDs x^;-;K4 0 
mL) *5j;t57jc (4 0mL) (DmmzMMtMffiTf teTmffiM$3- h U £A (4. 2 
10 4g, 3 3. 6 mmo 1) ©7K ( 1 5mL) M^2B#^{tT^Tbfeo 2B§ 



«^MjETt©* ut n -^-y- >/ai^ y — ;l/^Dx.^ Iff m 

lg, 4 5%) £f#fco 

^-NMR (DMSO-dg) 6 3.51 (t, J = 6.6 Hz, 2H), 2.46 (t, J = 7.5 Hz, 
15 2H), 1.90-1.01 (m, 6H). 

(2) 5 -r^ y^>^;i/^;i/*>^ 

mmm 2 2 <d ( i) mrnih^ ( 3 . sog, 15. ommoDi;/^ 

TtK (5 0mL) ^Kfeo MTt'4 0flim ^S—MzmMLX^m 

«3S'Ju 5^iffTtiiu Mffi^-r § ^ h j; d mmih-sm (3. 

20 5 3 g, Jtmfro 

'H-NMR (DMSO-dg) S 7.90-7.55 (br, 2H), 2.76 (t, J = 7.2 Hz, 2H), 
2.39 (t, J = 7.8 Hz, 2H), 1.71-1.05 (m, 6H). 

(3) 5-^;V-3 (R) -[2-7 (S) - (5-^;v^>^;i/ 



5 
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1 5 © ( 6 ) <o^jBfb^»*<tt^itt(0i 2 2© ( 2 ) (Dmmih^m^m 

V\ £ffi0|15CD (7) - (8) ^|W|^©^{3j;D^bfeo 
5 'H-NMR (DMSO-de) (5 10.32 (s, 1H), 8.60 (s, 1H), 8.37 (d, J = 8.4 Hz, 
1H), 7.85-7.81 (br s, 5H), 7.77-7.72 (m, 1H), 7.30-7.26 (m, 2H), 7.08- 
7.02 (m, 2H), 6.76-6.70 (s, 1H), 4.70-4.58 (m, 1H), 3.50-3.30 (m, 1H), 
3.21-2.99 (m, 3H), 2.88-2.69 (m, 1H), 2.58-2.31 (m, 3H), 2.21-2.08 (m, 
1H), 1.67-1.17 (m, 8H), 0.90-0.70 (m, 1H), 0.82 (d, J = 6.3 Hz, 3H), 
10 0.76 (d, J = 6.6 Hz, 3H). 

mmm 2 3 

5-^;V-3 (R) -[2-7 1 (S) -(A-3,)V*7 3L-)];i3)Vn 

15 




S0 3 Na 



(7) ~ (8) tmm^m^^ti^htzo 

^-NMR (DMSO-dg) 6 10.32 (br s, 1H), 10.15 (br s, 1H), 8.90-8.30 
20 (br, 1H), 8.53 (d, J = 8.4 Hz, 1H), 8.00-7.80 (m, 4H), 7.70-7.50 (m, 
4H), 7.36 (d, J = 7.5 Hz, 2H), 7.07 (t, J = 7.5 Hz, 2H), 6.74 (t, J = 

7.4 Hz, 1H), 4.95-4.80 (m, 1H), 3.50-3.25 (m, 1H), 3.10 (dd, J = 13.6, 

4.5 Hz, 1H), 2.86 (dd, J = 13.6, 11.1 Hz, 1H), 2.62-2.37 (m, 2H), 2.19 
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(dd, J = 13.8, 3.8 Hz, 1H), 1.60-1.20 (m, 2H), 0.95-0.80 (m, 1H), 0.84 
(d, J = 6.3 Hz, 3H), 0.74 (d, J = 6.3 Hz, 3H). 

mm m 2 4 

5-*?-}i<-3 (R) -[2-7i-;i/-l (R) ^—^iuw^ 
5 ^^;v)^^;i/^;w^^;i/]-2 (R£fc&S) -7#;w ^ F^wv^+M 




10 mmm 15© ( 6 ) ©gt©m£r#j:fc ^nx^y y~)m%m^\ mmm 1 6 © 

(1) ~ (2) h|Bj^CD^fcJ;!9^bfeo 
^-NMR (DMSO-ds) 6 10.45 (br s, 1H), 10.16 (br s, 1H), 8.68 (br s, 
1H), 8.61 (d, J = 8.4 Hz, 1H), 7.90-7.70 (m, 4H), 7.60 (d, J = 8.7 Hz, 
2H), 7.49 (d, J = 8.7 Hz, 2H), 7.34 (d, J = 7.2 Hz, 2H), 7.27 (t, J = 
15 7.4 Hz, 2H), 7.19 (t, J = 7.2 Hz, 1H), 4.85-4.65 (m, 1H), 4.04 (dd, J = 
13.3, 10.8 Hz, 1H), 3.42 (dd, J = 13.3, 3.2 Hz, 1H), 3.18 (dd, J = 13.5, 
3.3 Hz, 1H), 2.83 (dd, J = 13.5, 11.3 Hz, 1H), 2.80-2.40 (m, 2H), 1.50- 
1.30 (m, 1H), 0.95-0.65 (m, 2H), 0.61 (d, J = 6.0 Hz, 3H), 0.59 (d, J = 
6.0 Hz, 3H). 

20 mrn m 2 5 

5-^;i/- 2 (RSfc&S) - (2 -1-7 -3 (R) -[2- 
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(1) -2-rh7tpnK7-;i/ (R) -[1 (S) —bJVtf 
**/-2 -7irjH^jW;i//^^;v]-2 (RtfeiiS) - (2-^7^-;i/ 

mmm 13© ( 1 ) ©sm^rtj^^^^^j 1 5 © ( 2 ) ©^M<b^ti^ffl 

V\ ^M^!J15© (3) - (6) tmWi(Djjmz&V)&ffiVf£o 

(2) 5-^^-2 (R£fc&S) - (2-^-7^;i/^^;V) -3 (R) - 

[2-71-^-1 (S) - (x;v*^^;v*;w^-f;p) ^;v^j;w^^;i/] 

^m^j 2 5 © ( 1 ) (Dmmh-&m& xx^-r >x;v*>i£&/si\ uss 

mi5(D (7) - (8) h^©^^J:t»^bfeo 
'H-NMR (DMSO-de) 6 13.00-9.70 (br, 1H), 8.32 (d, J = 8.4 Hz, 1H), 
8.20-8.07 (br, 1H), 7.85-7.69 (m, 3H), 7.50-7.29 (m, 4H), 7.28-7.19 (m, 
15 1H), 7.13-7.00 (s, 2H), 6.99-6.84 (m, 1H), 6.82-6.60 (m, 1H), 4.99-4.68 
(m, 1H), 4.10-3.94 (m, 1H), 3.93-3.75 (m, 1H), 3.07-2.98 (m, 1H), 2.75- 
2.69 (m, 1H), 2.52-2.30 (m, 3H), 2.29-2.14 (m, 1H), 1.85-1.66 (m, 1H), 
1.50-1.24 (m, 2H), 0.90-0.70 (m, 1H), 0.85 (d, J = 6.3 Hz, 3H), 0.75 (d, 
J = 6.3 Hz, 3H). 

20 mm 2 6 

5-^;]/- 2 (R£fc&S) - (2-±7^;i/^^;i/) -3 (R) -[2- 

^3i-;i/-l (s) - (2-^;v^^;i/^?;w^-r;i/) ^f-fl/ftwej )V] 
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mm\ 2 5 co ( i ) G&tmtb&tojs &w t> v >%m^Ts mmm 1 5 © 

(7) - (8) fcHtm©^ifet:«kt)^bfco 

5 'H-NMR (DMS0-d 6 ) 6 10.15 (br s, 1H), 8.69-8.43 {br s, 1H), 8.38 (d, 
J = 8.7 Hz, 1H), 7.94-7.69 (m, 4H), 7.50-7.37 (m, 2H), 7.36-7.24 (m, 
3H), 7.18-7.03 (m, 2H), 7.02-6.98 (m, 1H), 6.89-6.78 (m, 1H), 4.70-4.56 
(m, 1H), 3.50-2.78 (m, 3H), 3.18-2.92 (m, 1H), 2.91-2.85 (m, 1H), 2.58- 
2.41 (m, 3H), 2.39-2.10 (m, 1H), 2.00-1.87 (m, 1H), 1.50-1.28 (m, 2H), 
10 0.90-0.70 (m, 1H), 0.85 (d, J = 6.3 Hz, 3H), 0.77 (d, J = 6.3 Hz, 3H). 



mmm 1 ; -±mm&m y-mfrco lps izm-t zm&\coM&\mm 

J^mWE. coli NIHJ JC-2MHeart infusion 
broth (HIB) 5 mLttfl!lffc- fi&^gffiU l^)2 4«ib 
15 feo mmhtzmffll&^YfrM OOOOrpm, 1 5 m i n s 2 0 °C, h^-M 
X N RL-13 1) iut3@Mb^ (£fc#fcfck lHI^!9ifl¥HIBtgife^l 

omLfflt^c) o m^Lrcmi^mjrmniBmm^m^xmi o 7 uu=.-nm 

mill (CFU) /mL^^<k9fclSIU ffi^H I BigJt 1 8 . 8mL^tf 
20 1 0 5 CFU /mL «fc -5 bfc) o C ©Mf*£^t? it#?$£ s 2 mM 

.©«fifcw»bfe#fb^©^imL*aanbfc (^^©mimisfc^ 10 

0/zM£&3) o Mmm (RGR-1S, V^b^ (W) SO ^MV^T3 7°Cfc 
TM»i§#U 2 4B§^(Dig^2mL^it>^U>^bfeo U->:7U>^b 
fcigi^fcfcs iftfi (DISMICs 0. 4 5/znis 7K^r-ff^*#) U 
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mnmmikT* 1 o 5 fgmi b fc& N 'ja^^i (lal es s mytmm) t 

2 0 0//L»1U W3 7 "CizMU^T giUfc b y * — #MT-2 8 5 
m±46. 5 ~ 6 5 . 8 & o fe Q WTt-^b^rtJOWW^s 1 <7>fb 



89 



WO 02/06214 



PCT/JP01/06275 







mmm 1 <z>fb^» 


1. 0 




0.7 0 




0.6 9 




0.8 0 


mmm e awc&m 


0.6 9 


mmm i <Dih&w 


0.7 9 


mmm 8 axt-^m 


0.6 0 


mmm 9 ©^tj 


0.5 1 


HJSPJ 1 0 (Dih^m 


0.8 7 


mmm i i coih&m 


0. 74 


mmm 1 2 <Diktm 


0.8 5 


UMI 1 3 ©-fb^rt) 


0.8 7 


USte^ij 1 5 ©fti^g 


1.05 


^JIII^J 1 7 ©-fbi^rtJ 


0.7 8 


||»J 1 9 (Dik&m 


0.6 7 


mmm 2 1 © jb^tj 


0.7 9 


^flfeM 2 2 ©-fb^rt) 


0.6 8 


mmm 2 5 ©^^1 


0.3 3 


£Mtft| 2 6 ©{b^r^J 


0.5 4 



5 "yyYMMtfi (CLP ; cecal ligation and puncture ^t^V&s Wichterman 
&©^ (J. Surg. Res. 29, 189-201 <1980>) ^ipCT^Mbfeo HPl3s — « 
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u 



tepid % if bUDHSMftSfcn 



bfc 



M<fc!> £fcfcJ38£ (2mg/mL) *«!^giS2. 5mL/kg/h 

rt>f>7a- ^3>5jf>^ (22M 3 Harvard) ^fflV^^#bfe 
tits 5mL/kg/hri:^§) 0 

5 cLPrnmemm^ m^ffm-ftx-em^^®, m& ^phosphate 

buffered saline (PBS ; 3 7°C S 1 OmL) 

^t?J«*»M (PLF;peritoneal lavage fluid) £H|iKbfco t#e>tifcPL 
F©HllKM£fc|^U &b£KNt (1500rpm for 5mi n, 4°C) 

10 ?-a-7lltM^l (3 0 0 0rpm for lOmin, 4°C) £f?V\ 
*©]fitft£ 0I& b fee )80fi** «ttWfil«f«t»© LPS SBSfck ®iR bfe P L F ©Jt 

m& ^sfsm^Mnmmmm^ 1 o 5 ^jum o 2 m^mihtcUs u a 



;i/*iS3jS (LAL E S, 



I) t2 0 0//L»U ^&3 7°ClzmUh 



T&^frY^yJ MT-2 8 5 (MtKmtk) fcfflVvrftO^bfc 



MZ 



O |HJ 



15 je^D©LPS«&, HIlRbfciftJB^^(PLF)SxPLF©LPSi 



ib^CD LPS IfPM^Jis mm&MfcWi^WfrD L P 



20 
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LPS«J$ (%) 






mm* 






1609 1 £D<b^i tJ 


7 9.9 


88.3 






w\ 1 0 cd^^#3 


8 1.4 


8 8. 1 




ib^j 1 1 (Dih-sm 


3 6.2 


5. 5 


msm 1 3 nitem 


7 4.2 


44. 7 


mmm 1 5 ©ib^rti 


6 8.2 


7 0.3 






m\ 1 7 ©-fbi^g 


5 9.1 


14.4 


mmm 1 9 ©-m^ 


6 7.8 


8 9.6 






5 5.9 


5 7. 1 






te^j 2 2 coik&m 


2 1.6 


8 0.7 



mm 1 



10 1 ©<b-^#J 1 0 m g 

^ h— x 1 2 5 mg 

n— — 75mg 

$)\>>7 4mg 

XTT'J^iV^^^A lmg 

15 2 15mg 
Mgllgj 2 
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mmm 1 aMt-ma iomg 

^ 1 6 5 mg 

^ 2 Omg 

5 5 mg 

#:7"-fe;i/H0#MI 2 0 Omg 

10 ^fefll 1 <Ztfb-£tJ 0. 2g 

fi^y-fe U > 9 7 . 8 g 

^»J/^7-f> 2g 

±MA ■ 1 0 0 g 
uah/s|| 4 



15 urcD^^m-r^mm^mm^^^mmvtz 

mm 

mmm i m^mn o. 2g 

i^fb^bU^A 0. 9g 

20 i o o g 

MM 5 

^Sfe^J 1 b^rt; • 0 . 1 g 

25 JM-fb^hU^A 0. 3g 



1 0 0 g 
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LPS»Mf1^£WU mfS&, MOF, tftffiH^U^T^ * 

*mil»S*-em)gI^ttfe#SI2 000-21924 5 43^^112 0 0 0- 
2 1 9 0 3 4£SihbT:fc!9s IOT 
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1. 5$ (I) 




5 

10 ;i^;k t;v>t--;k %fzl±- (ch 2 ) X -A Cl«i~4©i^-rn^©^ 

TfeDs A« s (a) ^RM^ti.fcoT^u (b) w$&&mmmttmmh-& 
it? ^-Mz£^xmwkgnx^x%£u5i£tzi±6mm^m^vM%$k 

y&o, nr 7 (r 7 &r 2 tmm\ fSfc&S^U 

n{± 1 ~ 6 (DU-fti-fr(Dmk*7ji U 

R 3 tt7jc^ /\P^> (7^t Hl^ 3<^fRX 
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R 4 fiOR 8 (r 8 ffi^TvWk 7>j-;k ^ptv— ;k 

;i/7-;i/^r;K ArD7'J-^7/W§itoX ^fcfcfcNR 1 0 R 1 1 [R 1 0 

5 7'J-/V7/^jk Arn7'J-;K d 7 >J -;v7;v^;v$fcii7 'J 

ituS3©7 U — /V7/V^r/K atD7'J-/1/7J^M ArD7iJ-Jl/7J^Jl/ 

15 3. R 4 MHCH 3 $feliNHC 6 H 5 TfeSIjf^IJtl 2 fcfBUCt h* 

4. 5$ (I I) 




20 [5$pK X&7j<*3;fc&7j<i£S©««X£^U 

;i/=*r;k T;k^;k (ch 2 ) !-A Cl» i~4©v>rti^©^ 
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3 #\ * fc t± 1 J^±©#©^M^ fc H U imcr ft*))/ ^K^Vtcto 
5 & 7 i ^; £ o T glH£ JVC V n T & <fc I n 5 £ fe fct 6 D 3§£ g| 

10 f fix V * «fc < s 

rDT'J "jI/7jV^;i/§^ U 

15 ^-^tvv^vk atd7U-;W7Mm 7U-^^7;p^;k 7U-;i/ 

LT V NT & X I n o ]Tit£ H & b h* P 3^ Ai^^/V* >I?it#$:£ (± 

6 . R 6 ^7j<mT a5 3 ajf^crfl 4 S « 5 (D V n -Tti^^f B«© h F D ^ Alt^X 
7. R 1 ft*:7#;W $. K^^;i/T$)«.if5f<Jll~6©VN-rtL^tfBi4©t: Kn^r 
25 8 . R 2 i)H V ^^l/T&^st^I 1-7 (D^Tfi^mmcD M Y n^AStm 

9. 5-^^;i/-3 (R) - [l (s) -pWi/#;w^-f;i/-2- (4-*;i/ 
^ ^v^-yv bFn a@£ N 
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5-p<^;i/-3 (R) - {1 (S) -^;i/#;w^-f ;i/-2- [4- (2-^ 
)\y^h^» 7^-)\s~\ ^JllVW^-OV} -2 (R^fc&S) -7^;W 

5-^;v-3 (R) - {1 (S) -^;i^;w^-Y;i/-2- [4- 
5 ;v*7'P^^r^» y^.-)V\ ^;b*;w^-r;i/} -2 (R£fc&S) -:7#;i/ 

5-^;i/-3 (R) - {1 (S) [4- (4-X 

10 5-p<^;i/-3 (R) - {l (S) -^;v#;w^^;i/-2- [4- (5-x 

5-^;v-3 (R) - [l (S) -pWi/5tj;w^>r;i/- 2 - (4-^;i/*p< 
h^r^7ir;i/) ^;i/*;w^-r;v] -2 (R^feliS) - (2-^-7^;^ 
15 A^tytKD^Ai, 

5-^;v-3 (R) - {l (S) -7<^-;v*;w^-f;i/-2- [4- (2-^ 

5-p<^;v-3 (R) - {l (S) -p<^;i/^;w^-r;i/-2- [4- (3-x 

20 ;i/*7n^^» 7 ^ 3i^;i/*;w^-f;v} -2 (RSfcfcfcS) - (2- 
5-^^-3 (R) - {l (S) -*^-;i/*;wvE>f;i/--2- [4- (4-X 

■ 

25 5 -^^;v-3 (R) - {1 (S) -^^;i/*;W^>f;i/-2- [4- (5-X 

7irM ^;i/*;w^>r;i/} -2 (R^fc&s) - (2- 

5 3 (R) - {1 (S) -7i~M;wt^j|/-2- [4- (3- 
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5-^^;v-3 (R) - [2-^3i-;i/-i (s) - (x;v^p<^;i/^;w^^ 

5 5-p<^-;i/-3 (R) - [2-7 1^- 1 (S) - (2-X)Vfc^)\s±i)W^ 

^E-f;v) o^;i/#;w\*^;i/] -2 (RSfciiS) -7#;w^ F^WWn^ 
5-p<^;]/-3 (R) - [2-7in;i/-l (S) - (3-^M7dwi/*;v 

ai^-;v*;w^>f;v] -2 (RtfettS) -7#;W ^ 

10 tytFD^AE 

5-p<^;v-3 (R) - [2 -7m~;i/- 1 (S) - (4-^;v*^;i/3b;w^ 

^E-r;i/) j:^-;i/*;wt^>f;v] -2 (R£fci±s) -7#;w^ K ^wi/^-y- 

5-^^-;i/-3 (R) - [2 -:7m— (S) - ( 5 -x^^y^ivv 

15 ^vE>f;i/) ^;v^;w^-r;v] -2 (RSfc&s) -77;w ^ hV^;vv*. 

5-pW1/-2 (RSfc&S) - (2 -±7 7-11 -3 (R) - [2-7x 

— ;v-l (S) - (x;i/^p<^-;i/*;w^-f ^;v^;w^^;i/] ^-yv 

20 5 -7<^;i/-2 (R^fei±S) - (2-^-^^;i/p<^;V) -3 (R) - [2-7i 

— (S) - (2-^;p^^;i/^;w^^;i/) ^ 

5-^Wl/-2 (RSfefiS) - (2-:M7?-;K>Wl/) -3 (R) - [2-7x 

— (s) - (3-x;^7°nbVi/*;w^-r;i/) ^)ijj;i/^4Jil ^ 

25 ^ytKD^itA^ 

5-p<^;V-2 (R^fc&S) - (2-±y^)\y^^) -3 (R) - [2 -7m 

— l (s) - (4-x;v*"7^;v^;w^^;i/) ^ 
■yv b Fn^ritASts 

5-p<^;V-2 (Rf^cfiS) - (2-^-7^;i/^^) -3 (R) - [2 -7m 
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5-tW1/-3 (R) - [2-7ir;i/- 1 (S) - (4-^*7i_;^ 

^^*;w^^;i/] -2 (R£fc&s) -:7#;w ^ H^;]/^ 

10. ^ (III) 



O R 2 O 




15 E 13 li 



20 ^t;i/^;k tvi/^I/^t^I/^k 7'J-;v7;i/^;v5 L t7;^;K 

Ft;v^;k ;k - (ch 2 ) x -A Cl&i~4czH^tLfr©3I 
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7 ^ - ;V J; o T tit V ct I ^ 5 S {± 6 MJI^S^^ n?g^^ 

-r<0 tfcii-cooR 1 4 (r 1 4 fcfatek t;v^-;k tu— ;i/7j^;k ^ 



10 

&~m$£&-z:&%m^ CH 2 

YttOs NR 7 (R 7 ttR 2 £fc«S£^U 
15 ntt l~6©V>1*;ft^©lli&£^U 

R 3 {±tK^ 7\p>f> (^^/^ J^f^ Hf^ a^lilX 7_k«s h'j7Mn^ 

R 4 (iOR 8 (R 8 ItTkm, {&m.TJl*}W 7'J-/k ArD7'J-Jk 7'J- 

20 ;i/t;v^-;k ^rP7'J- ;vt;v^-;i/^i- 0 X Sfc&NR 1 0 R 1 1 (R 1 0 

25 M^±B^^ti^lio 
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ll.S(IV) 




5 fe{i7'J-;v§wU 



R 1 3 & 

10 



15 -r^ ft;wk t;1/^t-;k - (CH 2 ) x -A ClJ*l~4©l>r*ifr©3i 

A&, (a) iiM^fciot^U (b) ii^ll^^b 

20 -rai\ i fe(±©fi©M?fcm^7;i/^^ b < t±^vfc«to 

(±7i-;i/(zJ;oT gJH£ art WT «fc V ^ 5 £ fc fci: 6 P W&SS&^t d § ^ 

-To) Sfett-COOR 1 4 (R 1 4 fcfoksk t;i/*;k 7'J-;i/7;i/^;K ^ 
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ifirm&&-e%>&m&^ ch 2 

tie 

15 13. St5f<Jl 1 ~ 9 (DUTtlMzmmo t h'D >^il##:^ 
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